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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
and a driving method therefor, capable of reducing 
power consumption by minimizing generation of current 
paths when the circuit operates. 
SOLUTION: According to this invention, two outputs of a 
non-inverted output and an inverted output can be 
obtained to a digital video signal input, therefore, a 
semiconductor device is provided, which is capable of 
minimizing generation of current paths in a subsequent 
buffer to be driven by their signals. Further, a 
semiconductor device is provided, which is reduced in 
power consumption by using the above-mentioned 
configuration. 
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m^m i]m\ Ro'm2 (Dxt)mi-ii. m i Rv'm2 

B!riBft!^i5i»©A;^;«fis«. 1 ©siSi^i^sn. 
Hufaig2oh^>5^xd»©A*®®». mzoymmtM^ 
max. 

Hirse^s © h -7 >i^;^ dKD^ttmms.. mu^ 1 ©w:^ 

Hiigeil4© h^>i>x^©tii:^fi®i, H«ieil2©ai::^) 

Ct»^3a2 } m 1 7!)MIS4©A:^^^^i. m 1 7^MII4 
©Hi:^3iSi^i. l[17!»Mm4© ft??flsl 

e«. Mieiii©A:*3is-?^<!:gs,^$n. 

WfESr2©h7>5^;^5'©y- hmSt. B«iBI?4©h 

^>i;';^df©A:tj«S<i:«> ^^{cgria»2©A:^»7-<!: 

friaii 1 © h ^ dJ©aj;t>mffi<i: , friemwBK© 
Ul:^)«ffi<b». it(cBtfiam3©h-5>i?;^i»©A:^jmffi 

© h ^ lyv^:^ ^(DKjjnmt. m2 ©«isii« 
Birieigs © h ^ >i;>;^ ^©ai:^m®», friaifi 1 ©ffl:^ 
B!jfam4 0 h 7 >i;^x dJ©ai;^«ffi«. friaii2 ©ttJ:ti 

KfiBm3©A:^ffi^«. B9iai^ 1 <OKt)nk^<^W^^ 

in. 

H?iam4©A;^sa-^^«. B5lal^2©A;'^iS^^^^cs^3 

BiiiaJgifilift^f 7 T lsI8g«. mrieiS 1 ©tt5;^3^T-©« 
ifBMS^Jf(a-r.5^e:<!:. Hu3ai^3©tU:'3iffi^-tctii:;3-r 
S^lgi. H!iial^2©a;»3®^©fgiliija^?rffl(Rb-C. 
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BuiaiaWESSti. m5©h^>i?X*{cJ:-3Tt»BS$ 

fiiam 5 © h ^ ^'©A:^J«@W> MlBiai^Hffi© 
A:^3«ffi-c&0> 
10 Biiiass 5 © h -7 X ©m:^s@«. Bu3a*^ti5iffi© 

[ifl:*iI4 ] m^m 1 Xl*it*:S 2 iCfcc»T> 

H5iail5® h^>yxif©A:^ti@i, Htjiaig6©h^ 
>yy^if©y- hm©RO'A;^mffi<t«. 5(,»(cS!iK3 
n, 

^>i;x^©ai:^m«Bi«> Et>(C«^$*i. 
20 mri3^5© h'5>i^x5f©A;'3S@». B5rieft<^ll!S© 

A:'3«S-c& *3 , 

Huie^S © h 5 >i^x $©m;^it@l*. BiJtaftiSlilK© 
[iSsRJls] ig5joiixt3:it5l?3l2tcfci,>r. 

Hijiaffitn3S^©m;'3SSt*. BSiafliltlilfS©ta;^j«ffiT- 

30 [«5t?^6 ] m 1 RO'm2 ©A:^ffi^-i. m 1 RCXm2 

©W:^^^<t. 1^1 7bMIS3©h^>-:;>;^4»i. ftWlal 
Biria-fti^iHifS}*. A:^«fig<t. ^tin^t. fm^t 

a!riail2©h7>-:;';i^^f©y- mfiSi. fjia^soh 
5>y;=;5r©A:^;?i®i«. *t«:f5i2m2©Ati^^i 

40 Miaigi©h5>y;^5r©ta:^Mffii. mtefiitlHlffi© 

i±j;'3iiffiA fttcmrtas^ 1 (o^fj^^ici&f^i 
8512113© h^>y;^^f©til:^jm@i. ffifiamiSlelSg© 
ffl:'3«fii<t«> ^licm 1 ©tti;^^Ttcg^3ti« 
Bgial^2 © h z> >>?x :Sr©lii;^mffi». «ftEl^ 1 © h 7 

mfsMnm^<D}sj]wmt. m 1 ©miS!X»» 1 ©A:t» 

BU3aig2©l-^>J^Xif©A:tl^ffi». ^2©mig<!:S 

50 B^nalll7!lSl53©^^>y;^^^^il3— igmsi-cAic 
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mss.n^mmi. Att^mt. mt)^mt. mw^mt 

Hlj^jmSi^. ^ttCBulB?^ l©m;'^^^^c}giK$^^.. 
n, 

•S^Si. WiIiall2<Dm^JiS-=F©tli|iij««^fi«U-C. 
iisE«iiSill8«. m4<Ol-'7>t^:^i'icj:-:>xmf&S 
A>5m@-C*0. 

B«tBiir4 © h 7 if©fcb^jm®». 85iEfi?Sf@iig© 

>y;^ir©A:t[Se«. 5(,UCft^S*l-C*J«3v 
HtriB^4 © h 7 *©A;»3«ti«. BiTKfii^HSS© 
A:/3SS-c&»), 
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Buieil4©h5>yxif©iii:bmstJ, BfflsMMliiK© 

BMiatii}§1««-'-t T [Hisgt*. » 1 T^sil 4 ©JiUifflm 
« h 7 > i . m 1 *i J:i>'m 2 ©lii|iil««ffl^S* 

m^EW 3 © A:^ fgfEm 1 i^c^w 2 (ommmtum 

mnim 4 © A:'3^^ « > te^ 3 Ram 4 ©»iiiM«ffl 
10 \'y>v>x^<oy-hmmtmi^^ti. 

mtEW 1 &C/b?IEII4 ©ffii>iffl«ffi I- ^>y;^d»©A:tJ 
H«isaiB 2 j&amitsm 3 ©tS*il««ffl h ^ > :^ ©A:^ 

msEm 2 Rvmsm 4 (ommmmm h ^ > ;^ i» ©hi:^? 

Busa» 1 ©»sffl{Rffl^M^Sli. mim 1 ©}M*s«i« 
20 ffih5>S^Xd»©y- h«S<i:Ui:t»mffi<fc©PdI«ClBg3 

Biiiam2©jiififfltaffl^fi^ia». Buiem4©j6*i»{R 
[isjjjji 1 1 } smm 1 nmsmm 1 o©i,>-rn*>— ig 

«:gatt©**«i«S». » 1 RO*IS2 ©@:M*a4W 

L.. 

friais 1 ©§a^i5»> H^iai^ 1 ©m:^is^-(cieg3 

miEm2o:>^mmm. miim2(D\iif}i^^i>cmm^ 

1 2 ] iS^Ji 1 1 icfct^r. 
B5iam 1 *j J:c5iir2 (o^m^mt. ^mt^m'Srmm-^ 

2tiut. Htfta 2 W4rfl ©itemii tvtj: i>^m^m 

40 [ w^Ji 1 3 ] mm 1 7iSii5i?3^ 1 2 ©i>-rti3!»-is 
(ciat£©^^iS(*^s*fflc» -act *!|tii<!: -r 

[|6i|g©nfiHll^cl»oj] 
[0 00 1 ] 

50 *A^U. 8ft«©*in*ff ^fcA®S2!.ffl*tf ^>ilg8^* 



[0002] 

^mm^ti. ^Ruri^So T^T'^:/vh g^;:^^* 

[0 00 3] Se^C. ^i^Uv'Ur^iVTFT^ffllir. iii 
[0 004] CCr. d<Ui^V::3>TFT^ffll>riiI^ 

gP(Di^2(nii^^iH]-'gts±ccL/cmiai o^fflc^rsi 

[ 0 0 0 5 ] S 1 0 6C4ol^r . V -y^m-^jfSlgttlHlSS 
CJ. ^'Pt.^ft-^ (S-CK) . d?P-^^JSf£fi^ (S 
-CKB) . :^^-h>'A-;bX (SP) (^cU^xm^X-^> 

(Df-'v^i^^il-B^tfe®-^ (DATA 1^3) COSJ^^tf 
l^^^mSgl 0 0 2<b. -^^/^^^^^l/^^ (Latch 
Pulse) (DA1l(fCm'orr't>^)Vmmm^<Dm^^ 
tf ^m2 05>y 5^0881 0 03<h^WT€>o ^e>tC. f^" 

yAm^MK 1 0 0 4 i*wr€»« 

[0006] J|$CCS:axL-CC^^j:l^:0^. t ^^C 

[0007 ] ;^i^t?. mE^v-:^m^mmmm^(DWsi'^ 
ccoi^rtiTccK^ccgifl^-r'So y pm^ ( s_c 

K) . K^i^U :;Pm^ (S_CKB) 

(S_SP) cDA:^ccm^. ^^t? h US^X:^ l o 

mi<D^-^^[iISgl 0 0 2(c*5i>t:«. •9->:^»;>y>'N* 

(DATA 1-3) ^rm^r-So COMi'^^U y^^M 
rS^%Tbtci&. 7k¥^S3^mirtCC5^^9^/>VbX (La 
t ch Pulse) t(iXt}StX. MKO'yy^iaKl 
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0 0 2ic«}$^nT:i^'5 1 7K¥mm^(Dr'iyp)i^mmm 

^CDf^D/A^^iaSSl 0 0 4CC7"S^^JUSttfe<l-^ 

y-xm#iK ( s 0 0 0 1 -ss*?) -^<b#*iA*n 

[0 00 8 ] 

it. N^-f^wU32TFT<bP^i'*oUMTFT?rffi^-& 
^1':^;^3^TFTi^:P^^':^ ;b§2 TFT* m^^ty'^ fc 

c M o s leisg* m—(ommmm±^cmfS:r ^ i c o c i 

(i. St^CCiMcD^mSf^W-r-STFT^rPI-OjfiSS^ffi 

m^mm('crj:->xLt^. -eo^s*. #2§f*^ao:3x 

[0 00 9 ] «C"C. :^rCDTFTS:#ffitt<t03rc^a» 
Wmmi)^^^^tlXi.^^. ±X<DTFT^mmitr^ 
<b. MTFT(Z)«JgXStC*JC>r. :^^JiBiB97nS*j?fsJ)P-r 

[0 0 1 0 ] -eur. ^rcDTFT^msttiL/c^^ 
wms(om^mb^m<^>xtm'r?>. 05 (a) ccia:. 

^ffittOTFTCCjcor^S^L/cv-^ hUt;=X^*^ 

;^x^c^^^oT■!:^>y''; >^^<)i':^^mtir^^'^)i^:^tiit} 

11885 OO^aiK^SfflC^rfltfiRSnSo 05 (B) fC 

N ^ -t- 4^ jus^T F T€^fl3^^^r««L/c>'^•J^xm::^^|pl 
8S5 0 OOHSSa^in-r^ 
30 [0011105 (B) tCfcC^r, #jitf40TFTCC<fc 

F T *fflc^ ^i#-^(c(s . MmmMmmifcmmiUtcN^ ^ 

T) (DM^^^^. Xt^m^ ( 1 n_L. i n_R) CDJliU 
CCj:t-<r?!SS'r^<bl^^>Pfl®,«^.)^?i^€»o 115 (B) (C^ 

L'/c^^v^xtB:^l5I5g5 0 ots, hx h ^ -^-i/atcj: 
•^x^<Dj;:'^rjimm^m^Lfch(DX$>^. 
[0012] ^C*J*H^MIS-C«. r^^>a?JHgl8S*tS^cD 
AHAtimmtU i S^ciiL o(D2<ii^cJ:-3-C«3n 
40 -So N^-«'*>»U3a<hP^i'*il'S!'C«. HiiLo<D#, 

^>ixx^/ci^t?«iS^tiri^^iii8Stcfci't^>H i<Dm 

iitfcitt. p^-t»^ou^h^>e^x^/cC't-c^firS:$nr 

$nrc^^ipi8Stcfctf ^L ocDmet/cis. p^i-^;!/ 
Mh^>^x^/ct:fr«^Snri^e[5]gSCc*jC:fSH i 

50 [ 0 0 1 3 ] H i /L o*-St^ir£i4^{4/#f«14®{a 
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(J. iSi<irLi>nmM{iL (vdd/vss> t—^-r^s 

fc. }Miii«minis8^ccj:orvDD/vs sccam-r^ 

C<i:*^!ll*-&J:^^i:m<u(3:. |3)GH i /L o ^>^C4*t£ 
[0014] ^Xo^-c. 05 (B) ic^^lBl5S<?:>S&mco 

;1/MC0^ '^ffl t ^ ^ C i ^> T? ^ S o 
[0015] |p]8816f'POI«B^^'r ^l^fC. T F TCDS6f^ 

TFTcoy-h • v-^^ra^JKDis^ffiij^)^, tftcdo 

-^Ci^CH^ TFTJ^^OFFT-Siti. TFTCDy- 20 
imm^TU^. TFTCDV-XMJlJi FU^>M«<b 

[00 16] ^/t. TFT<DS^^ift?9T^<D«:. 

-hS®. A::^;^®. V^t^W^i t 

TFTOSftf^f^rlttB^-r-S^CC. h • y-;5^HSBE4 

flgiPfC/. TFTO^S^D^fS^OKi^iCol^n^B^r^) 
^(ctj, A:^m@<taj;^mgcD'5^C^Tn7)>— ^^v- 

[0017] 5 ^m<jm(o^^<omWiX. v d d 

VSSi-r-So VthN< (VDD-VthN) 

S = 0 [V] ^br#^^>o Mt\j. *^CC|HlK«:lg«l 

[00 1 8] 05 (B>(c:fel^r. ng:<D^>Vl/Xm^Jlel 40 
5S(Dni©S ( Km^n) ^fcC-t^TFTS 0 1 . 5 0 

5) H iHfii^cCD. TFT5 0 1 . 5 0 43^)50 NT 

Ctl^Cj:0. TFT5 0 5(Dy-- hmS^DmfiLtiV 
DDfflfJCC?|*±Cf6n. -ecDmf4:^>5 (VDD-V t h 
N) <!:2^j:'o/ciC6rTFT5 0 l3&^OFFb. t^iS^KS 
i^j^-S ifcfcb. VthN< (VDD-VthN) ) • 
{i!eot:TFT5 0 5 55^0N-r'5o 
[00 19]— TFT5 0 2. 5 0 3CDy'-h^ffi 50 
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(.at C <DB#,^'e«>' ^" X /)5 A o r :fo 6 T L o m(4CD ^ ^ 
'C^>^(Dr. OFFL-Ct^-So J:orTFT5 0 6<D^ 
- h^@CDm(4CiL omfSr^O. OFFO-Cl/^€»<D 
r, TFT5 0 5<DA::^«ffi*>?>A;'5Sti^CK«H i 
^a{C^c^,(D^f*l\ ai:^*w^- (SR Out) (Dm& 

[0 0 2 0] CCr. TFT5 0 5<Dy- hmScbtU:^ 
^S^S5 0 7^^t:tr^0. 5 6tC^. T 
FT505cDy-h Sfi5«?*iSt^,«tc h^fc^s &it)& 
^ ( S R Out) <D^{4*i±^-r -2><DCCf*C^ h 
x^^'v:7•tcJ:orTFT5 0 scoy- hmfficomfiti 

(VDD-V t hN) 7&^6^6tC?|lr±tf 6tl-2>o cn 
CCiO. TFT5 0 5CDy-h^SOSfi«. (VDD 
H-V t hN) J:«9fc^St^m(4J&<i:^o J:-oTm;^^^ 

(SR Out)<Dm{4ti. TFT5 0 5CDb#C^fiiCC 

[0 0 2 1 ] I^^CCUT. m+ lSSCc4dC^rt3:S-C 

m©g^C!lSSL-CTFT5 0 2. 5 0 3 (D^- 

hSetCA::^3n'5o TFT5 02. 50 3(Z)y-b^ 

bcD^f- hss50®{4^vssiBijtcgitTtfe>nrTF 

T5 0 5;&50F F-T'&o |aIB#tCTFT5 0 6CDy- hii 

(SR Out) <ommt\^om^tu^o 

[0 0 2 21 JgSC^r. #€S14©TFTCCj:-or'7 y^El 

fii^mf&i^fcm^m^ (a) cc^To ,«^i«t?^6o ir^ 
-rm^i^^v^ i(D^v ^m^. }^mws o 2 x^-rm^t^ 
m2 y ^mm(>c$>fc^. «s*a^*6 0 3 x^i^^mmt 

[0 0 2 3] miOO^*:/ ^0886 0 1«. TFT6 0 4 
<!:SS^m6 0 5<t*WL. TFT6 0 4(DA^jmS^ 
{t. 1 t'^;; hCDf'e^^^JL.B^tSft-^ (DATA) f)^Xti^ 
ti. TFT6 0 4(7)^- h^^^C^i. 1f > 'j > i^>'^*;^ 
X(Samp. Pulse) i)^Xt}^nho > 
y/^-Jl/X?&^A:^3n^><^:, TFT6 0 4;^^ONU. T^'t^ 

[0 0 24] IS2(D^ :;^(o]886 0 2ti. TFT606 

m^^At)^n. TFT6 0 6(Dy- 

(Latch Pulse) f)^Xti^tl^^ ^ 
';/^/N';U;^;!^^A:^^n^<!:. T F T 6 0 6 :^^ON ^ 

>^ 6 0 7 tc<sf#$ n 

[002 5] ^^'•:'•:7T603«. TFT608^61I 
t^m^m 1 2<h^*U. TFT6 0 9fcJ:^'6 1 1 

f^>^3';U^fSft-^^^A;^J^^iTCi^o TFT60 8<Dy 
mJSVDD<b^Snrt^eo TF 
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T 6 0 8 (ommmidJ: o<>. tft609 om^ti&tji: 

[0 02 6 ] TFT6 0 9*J<I:0*6 1 KDY-hmMf^C 
U imm^A^^tlh^. TFT6 1 coy- hSffiO 
m(iLi)^Lom&.tti:^) . TFT6 1 07!^^OF p-rS. — 
TFT 6 1 It^ONL. mt}^"!^ (Out) dCktL 

[0 02 7 ] TFT6 0 9fcci:c>'6 1 l<Dy-hm»C 

Lonm^xtf^ri^t. TFTeog^tectc/e i 

<t*>CCOF F-r^o J:orTFT6 0 8>$:ilDr. TF 

T6 1 o(Dy- bmm<on{iLfi^±ML. ^ecomtiL^^ (v 

DD-VthN) <b:^j:-^/ciC^rt*iBR^<tJ^cC^o 
oTTFTe 1 p*50Nb. tU:/jffi^ (Out) CDSa 
:6^±#T-Sc Vn(C(^|^t^ ^S^Se 1 2tCj:€»TFT 

FT6 1 0©^- hm®cDmmi5e»tc±#u. (vd 

D + VthN) J:0fe^SC^S(4<b^j:«»o ioT. W:^® 
^ (Ou t) tc«. H i^{43!)^3^n, ^(OmmtV DD 

[0 028] :^j:4b\ ^KO^v 9-^^60 \ tm2(0'y 
0 2 ^(om^CU^^v :7 T?riBSU"C4>^l^o 
[0 02 9] CCr\ |^2CD^ '^^|p]?S6 0 2(DtB:^CC 
J:^)>'^^77T6 0 36Cag-rSo TFT6 0 9CC(iHi 

mf4*5A;b^nronL.ri^^wra«. vdd-tft 

6 0 8— TFT 6 0 ^ -V ^Sm^cmtLf'^T.i}^^'^^. 

[0 03 0 ] if^mmtJcM^of^mr^.^m^xtji^tifci^ 

CD-C^O, #^14cDTFTr«il?X5n/c^2gftggCCfc 
[0 03 1 ] 

[i»S*f)??»-rS/cd?>©^S] l36CA)&C7TxL/cJ;^>f ^ 
^ji {±l:^Mt:4)S« J:or. t^t 6 O 3 ^ l A:^M 

<fc Uri^/c. -7 r 6 0 3 -^<DA:^7ff #/>^H i ^f4(D 

(B)(c^-rj:^cc. A:^(t-^Cl n)Cc*tL. Sl£A;^?ft 
-^(Inb)^fflC\ TFT608. 6 0 9 >!>^gffl!!WCC O 
N. OFF"r'SJ:^Ccrn«m^. 
[0 03 2 ] -€-cr:^l%H^r^i. ^'^^^lilSgcoai;^!^. 

[ 0 0 3 3 ] la 3 3 tC*:^0^(Di|^®^3?a<D— pij<t 
^ ^|pl5S^mf o ^ ^lelSSti. m 1 <^)088 1 3 0 
K »2<D[slKl 3 0 2. *5<fcO*Sa*®l 30 3, 1 
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3 0 4 ^^-r 03 3 tc^-r*I^BflO^ ^(elSSti , 
T^v^^S^JbBlfe^ft-^ (Digital Data) (OKfl 
(C*tU. a3:^(Data Out). Sl£tii:^(D a t a 
Ou t_b)CD2Ui;^^f#^,«=^,ec!r$®:&^*^o 
[ 0 0 3 4 ] m 1 (Dm^ 13 0 1 fCtJ. e^:? h ^ 
J:0ai;^5n-2>1f>:7'';>y>'>';l'X(S am p. Pul 
s e)i7='i^d7-»t'8fetRft-^(D i g i t a 1 Data) 
?&^A:^?n^o ^/c. micDEiKl 30 l^ti. *^f4 
ffifj® j® V D D <fc ffi:«{iffMas V s s tf^Wi^ ^ nr C ^ ^ o 

10 m 1 CDlHlSg 13 0 1 *^6«J5«£tB:;^; (Data Out 
_b) i^mti^ti^^ U^. m <DIp15S1 3 0 1 tC«, 

^gm(4fMm® V D D ^m^^ < r 4> ct c ^ 

[0 03 5] mmtJ (Data Ou t_b) CCim 

a^si 3 0 3f)^mm^tixi.^^. c<D^m^&i s o 

[0 03 6] m2CDIsIgSl 3 0 2«C5J. +h>":^«; >y^^• 

JU^^CSamp. Pu 1 s e)i-re^i^Jl/^<l^ft-^(D i 
g i t a I Da t a)/)^A:^$nSo ^2CD[plg8l 3 
20 0 2)t>^6»UJ;^ (Da t a Ou i) f>^\iit)^ti^o 
[0 0 3 7 ] Itit) (Data Out) tCfci^M^S 1 

3 0 47)^gi^anTi^€>o ccD^m^mi 3 0 4{t. ^ik 

[0 0 3 8] 3^(C. 0ICD[p1?51 3 0 lS^>'m2<D[Hl 
8§1 3 0 2»iaT<Z)5oCD^ff^?g/c-r4>(D<h-r€>o 

[0039] ( 1 ) micDHSS, *5<tJ>'m2CD|ilffi^« 
^•r 6 T F T (J^r #@tt-C* ^„ 

(2) miOHSSCC^oC^r. Mjimrjg/^^Sitn^cD^^. 1^ 
>>'*^j>y^^*;l/;^CS amp. Puis e')tfiy ^Ji'^ 

30 ^ff-^CD i g i t a 1 D a t a )C7>M::S'?!?^ H i ©ig-^ 

(3) lll<3D[aaSCC4c3C^r. ^^>•7'g>i^>'^•;^>;cSa 
mp. Puis e)*^H i<Dt^. SIEttJ^? (Data 
Ou t_b) (<C{t. fi^^il^i^m^CD i g i t a 1 
Da t a.^(DfxmW'^^^ti^t}$tl^o 

(4) |g2cDlHlSB{cfeC^-C. ■t^>:7•'j>^>'^•J^;^(Sa 
mp. Puis e)*^H i (7:><b t . ffl:^ ( D a t a O u 
t ) (^at. rS^^a^^m^Mt-^CD i g l t a l D a t 
a)5&^ai:^3n^o 

40 ( 5 ) I? 1 <Z)151K. feJ:0*m2<D[plKCC:tel>-C. ■9'>:7' 
Uvy/^'Jt'y^CS amp. P u I s e ):'&^L oCDi Hi 
:^ ( D a t a Out) i^J:Z^mmti (Data O u 
t_b) ?*iStfc«rib€>o 

[0 040] ( 2 ) sii^ffii^ismaiPMas 
V D D <t ©^(ifB'jmi® V s s rs<oMMmm.. t tc\^^ > 

y'>!>:5^^>'JUX(Samp. Puis e )<bffi^(4ffl!imjS 

VS SPalcOfiiimtiSr^^iT^o 
[0 04 1 ] (3) S/cti (4) cc:tec^r. SKttJ:^ 
(Data Ou t_b) ^/ctitH;^ (Data Ou 

50 t) ifiH iT^^tkt. L^i^Bmm.mam'i'^^^v 



C7) 



'^rllSStCjCorSlKtB:^ (Da t a Out_b)^:^c 
«tB:^ (Data Out) i)mmmMmiB.V D DtCH 

[0 04 2] ^/c. (3) (4) tCisi^r. 

tH:^ (Da t a Ou t_b) ^/ct^tij^b (Data O 
u t ) >&^L oT'&^xhti. >^^*^y :7TlPl8gtCJ:orSi£{ll 
:^j(Data Out_b) ttditOit) (Data Ou 

t) ^mmiimmmvsstmcm&tT^ctf)^r^^ 

[0 04 3] (5) tCfcC^T. ai;^? (Da t a Ou 10 
t) *5<J:?:/Sf£ai:^ (Data Ou t_b) m^fflR^. 

(Data Ou t ) *5j:0'Sf£tH:^ (Da t a Out 

_b) (oi^mK 'im(om^^^tbx. wi^<omrs (r 

[0044] ±tB®tt®*m-r[pI!80tl}fiE 
[0 0 4 5 ] 

[ 0 0 4 6 ] a 1 iCm-r ^ ^[al88», T F T 1 0 1 

1 0 5, fecfcO^^S^Sl 0 6. lOT^WT-SoTF 30 

TlOl. 1 0 3. 1 0 4(Dy- hm®C^^. ix':7 h U 

cfc 0 m:^ ^ n^1;^> U > (S a m p . 

Pu 1 s e):!&^A:^3n. T F T 1 0 2 h«S*5 
JrO'TFT 1 0 4(DA^ym®tct3:. r^Sx^JjjU^^^ff-^ 
(Digital Da t a-)f)^Xt}^ tl^. TFT 1 0 

5 (DAJimmt h i^mawjm^^f, v d d ccg 

iBSSn. TFT 1 0 5(DtH:^?««i<bTFT 1 0 ICDffi;^^ 

^{t. TFT I 0 3<oAtimm(^cmm^ri. tfti 

0 1 (DX:t)mmt. T F T 1 0 2 <Dmt)mm(^cmi^$ 

ti. T F T 1 0 2 (OAtfm&ftt. {SMiiimnmv s s (c 4o 

[0 04 7 ] ccomf&oy^mtLxfct. r'i^^)i^^mm 

^(D^Jjl^cnL. ai:^;(Da t aOu t ). S*Effl:^CD 
a t a O u t _b )02 ti\t)^n^^.X^^o 
[0 04 8 ] ^Xt.^'C. 0 1 (iCTViLfc^ -J ^HSgCDSft^'FCC 

^)v^mn^(o. K:hn(owmti.^^ti^vD d - v s 

[0 04 9 ] iyyv u>^;5^^cfcOtB:;^$n/cif 

TFT 1 0 K 1 03. 1 04(Dy-hS so 
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m^cXii^^. TFT 1 0 1, 1 0 3, 1 0 4*^*ON-r 
TFT 1 0 2Oy-h^1S{CH iSf43^)<A:b stir 

oN-r-s. 

[0 0 5 0 ] C<D<b^. TFT 1 0 2. 1 0 3:^^<b*>tC 
ONL. nmWimmti^o tfti 0 24o<i:O'TFT 

\0 3<ommmil^. TFTl 0 5C[)SSStfe*JJ:0t+ 
^{C]iS< LT4d< CitCcfcO. TFTIOK 105C7) 
ffi:^S®. o$OSfetH:^igT-(Da t a Out_b) 
CC«L oSfi:053in€>o ttJ:^^T-CD a t a O u t )tc 
f'S;^^>»L'B5^^ft-^i?)^TFT 1 0 4*ilO-C'eO** 

H i m{47!?im^j$n^o 

[0 05 1 ] — A:?:??^^^^^^^^;^!^?;!/^^^^-^??^^ 

LomfuOcb^. TFT 1 0 2<Dy- hm®^^*L om 

a t a O u t _b )CCt3:H i m(4;&^5in6o ttl;^iw^ 
(Data Out)CCt^. ^ }\^m,^mmi^T ¥ T \ 

0 4 ji D T CD ^ ^ L o 5 n ^ o 

[0 05 2] ja±<oi[i{W)iB;^c. 1 7mmmm=it>^ 

-So ffl:^?Jro^(D a t a Out )*><=tO'JSftem*SST 

(Data Ou t _h )jcas:^ $ n/cff-^ti. ^n^n 

Sfi^Sloe. 107JcJ:-:>r, JflSmi^-CWfll, 
ccj:-::.rti. S«^g:i 0 6. i o 7«3^j:< ri^cti^o 

[0 0 5 3 ] 't^>7'U>^y>'^•J^X(S amp. Puis 

TFTIOI. 103. 10 4*50FF-r'5o 
0 , JSIitH;'5^^(D a t a O u t _ b )*5<tO'W:^?^ 
T(Da t a Ou t )m#iS1^C^<h^c^o 
[0 0 5 4] i/c. 0 HC7i^L//c:*;f|H^<D^ *:/^l5l88(c 
ifol^rti. VDD-TFT 1 0 1 -TFT 1 0 2 -VS 

[0 05 5] CC-C. ai;^*S^(Da t a Ou t )WHC 
5in'5tB:^ff^cDlMtit^. TFT 1 0 l(D0#C^fii<Dg5 
S^SCt-6/c«?>. (VDD-V t hN)-VS SPaTii^C 
*/c. SKHl^}ffi^(D a t a O u t _b )»C^ 

n^ffi:^fi^coDi*i(^. tfti o 2(DU^c^ffi<Di5S 

^St:r-5ytis?>. l^il(C(VDD~Vt hN)-VSSFai 

[ 0 0 5 6 ] a 1 (C^b/cIplgSCC^Sl^r . T F T 1 0 1 
iTFT 1 0 2CDttg^AnS^TfeMC^o $/c. Hi 

[0 05 7] ^/c. 13 irtjlTFT 1 01. 10 Zii^ 



(8) 



13 



ho 

[0 058 ] 

So 

[ 0 0 5 9 ] 1 Ui. 0 1 lC^Lfc:^^m<0'y y 

[ 0 0 6 0 ] H 1 CCtel^^-C^^. TFT10 5CDy-hm 

mtA:fjmmi)^^^^^tixi.^fcf)K m 1 1 octht^ ^ 

ff/cCCTFTl 1 l:*i|9:tt6*ari^So TFTl 1 Ico 
0. TFT 1 1 lCDai:;^met^TFT 1 0 bCDY- hM 

[0 06 1 ] ±iatlliSrt^. t F t i o 5 (o^^- h^s 

^rfflC^/t:^- h;^ h-^ ';^^*K:J:o-C. tftiobov 

ISur. TFT 1 ob<Dmi^m:b^^M< . ^^ttit)^"?- 

(Data Ou i ^b)(DALi=>±f)^K>i)Wl^o 

[0 062] ^m^m 1 0 6. 1 0 7 . ^i^^o^mn 

FT 1 0 1 <bTFT 1 0 2CD{4g^Ati@x.r4>^C^o 

[0 063] ^c*J. *:SISfeMtiT F Tt^^^N ^ :^ JUMO 30 
Jg^^r^U/c}^^. TFTv^iiP^i-^^Jl/^OiS^^C^tOr 

[0064] (^sfip(2 ) **«gt«i». m 

[ 0 0 6 5 ] ^ 1 2 mi 5cSL/c*:|^0^CD^ ^igl 

[ 0 0 6 6 ] El 1 icfcc^r fc^. T F T 1 0 1 cottl:^^® 
imaRVDDiCDM^C«:$'^>^=f- F«^jK3 tlfcT F T 1 40 

0 5f)m^^tiX(.^fci)K mi 2t,cn^'rz^ v^m^x 

TFT 1 0 lCDIli:^jm®tm?SVDDicOfflCC. IS 

m^mi 2 i*5Sts$nt:t,>So 

[0067] SS*© 1 0 6. 1 0 7 ti. f^ScD@ffi« 
FT 1 0 1 iTFT 1 0 2CD{4a*A^§:irfcm^o 

^/c. mi 2(,c7nLtc^mt. mm^m^^htcisbco^ 
^mntUi'oXi.^h. 

[0 06 8] Jtc4c5. ^iHSSmTFT^iN^i'^-^UMO 50 
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m^^n^l.fci)^. TFT;5)5P^i'*^b§S(Oig^iCitUr 

[0069] immm^) ^mm^k-x. mm<omm.. m 
3^«c^riiiH^-rSo 

[ 0 0 7 0 ] 0 1 3 CC7j^U/c2f:^?gcD^ v ^lelSSli. T 
FT 1 3 1--1 3 4. *5j:0'Sfi*®l 3 5. 1 3 6^ 
^-r-So TFT 1 3 1 . 1 3 3. 1 3 4(D^'- hmStC 

(Samp. Puis e-yti^Kti^ti. TFT 1 3 2(0^ 
-VnM^^U^TFT 13 A<DKt>mM^C\-X. 
l*^ft^CD i g i t a I Da t ^^ti^Kl^^fih. 
[ 0 0 7 1 ] T F T 1 3 3 COA:^^ffiOi^Sma»imiSV 
DDtCjgJ^^n. TFT 1 3 3CDtH;^m@<*:TFT 1 3 
l(DW:^^S<h(i. SfetU:^^^- (DATA Ou t_ 
b) tcm;^^n'2>o TFT 1 3 l<DA;^mffi«TFT 1 
3 2©tJa:^«ffiCC«M^n. TFT 1 3 2(DA:/3m»i 

[0 07 2] :^cc^"C. la 1 3 tc^-r ^ ^08S<Diilf^(C 

j:a^xt>^;uB*^ff-^cDA:t?B#<D!gitit*c^-rnfc V D D 
-VSSB8i-rSo 

[0 0 7 3 ] h lxi;^;^^J:0 W:tJ3*ifc1^>:7'U> 
y>'^•J^:^/?s. TFT 1 3 1. 1 3 3. 1 3 4CDy-Mi 
®tCA:/a^n. TFT 1 3 1. 1 3 3. 1 3 4:d^ON'r 

h. Xti^iaX\.^h'fV'^y\^^m%^ii^l\\n&oyt. 

TFTi3 2<7)y-hm«i{cHi«{3L3&iA:t>3nr 
oN-rSo 

[0 0 7 4 ] C(?)<i:^. TFT 1 3 1 . 132. 133 
*5i«>tcONL/. HilMiJS*5ifenSc TFT 13 1*5 J: 
O'T F T 1 3 2 (OmMWl^. T F T 1 3 3 (rmmMXi 

4>+^CCig< L'r4e< C<ttci:0. TFT13 1. 
1 3 3 (Om^^^. * 0 Sfsai:^5ST-(D a t a O 
u t_b)CctJL o^f45:)^3inSo m^^iST-CDa t aO 
ut)CCti. T^->>^;UBft«(i^3&^TFT 1 3 4*a0r 

[0 07 5 ] K)i^f\rcv^^y'i>^)\^mu%mi^ 

Lo^ficDi^. TFT 1 3 2(Dy- h^ffi^^^LoM 

{i^^A::^3nrOF F-rs. J: -or. Sfeai^jffi^CD 
a t a O u t _b )«:t*H i ^fii^^nSo tH^lffi^ 
(Data Out)CC(i. 'fV>^y\^mM%m^^'T^'^l 

[0076] vxjsLo^m'mmx. i *^^w^tf ^^n 

So ttl:^ffi^(D a t a Out ^^i^UmiX^ty^'i' 

(Data Ou t _b )icm::^ $n/cfi^«. -eti^ti 
^s*©i 35. 1 3 6{cj:or. »«i»iraas-ccDra. 

(0^:01:^*. IfS^Ki 0 6. 1 0 7«^c<rtJ:c^o 

[0 0 7 7 ] -tfV:/'; >^>'^*Jl/;^CS amp. Puis 
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TFT131. 133. 13 Ai)^OFF^i>. -ot 
0 . JS^ai;^3gT-(D a t a O u t _ b J:a'tti:^«8 
^ (D a t a Out )m*3am<bA^So 
[0078] ^/c. mi 3(iC7ikLfc:$:mi<0'7^y^MK 
CCfcC^rti. VDD-TFT133-TFT13 1'-T 
FT 1 3 2 -VSSPa&cmfi^>'^X;05*T^CD&i. tf^^'' 

[0 07 9] CCr. |±l:;3ffi^-(Da t a Ou t )fflrI(C 
Jan-Sttl:^ffi-^<Oli*S«. TFT 1 0 KDb^C^fflOi? 10 
W^^^-f^fc^. (VDD- V t hN)-V S Sra<b?^j: 
f). S€ai;b^^ (D a t a O u t _b Mffltc^n-Sdi 
:^l^t-^ffi^it*. t f t i o 2 cd u * i=^fil<DSJS*§t:f 

^/c2?), imSlOC(VDD-V t hN)- VS Sfp^ii^cC'S 

iCCcfcO, hx h^ -:':7*^fflt^r!6ii)icDffl«^if ^ 

[0 0 8 0 ] J^cCfc. 0 1 3CC^L/clplSS&c4dliT. TF 
T 1 3 1 cbTFT 1 3 2(Dtta^An^^t:4>ac>o t 

[0 0 8 1 ] ^Ctea 1 Srt^TFT 1 3 1 . 13 2;C^N 
^-*':^Jl'MOTFT 1 3 1 . I 3 2^mi^^^Ctf)m^ 

So 

[0 0 8 2 ] (mWm4 ) 7^*teC?««, *!fe<0Jf5?J. * 
mm 1 7bMlliSFil3 <h y ^[elSSKioi^ 

03O^ffll^ri»HBTSo . 30 

[ 0 0 8 3 ] 03 0 tC^T"^ --^ ^laSg^i, dllS^mU 

5o mi 3t,C:hir>X\t. TFT 1 3 3(DAt)MmtMW. 
VDDt^cm^^inXK^fcf)^ 113 OCC^-r^ '^/^HlfiFS-C 
{i. TFT 1 3 3CDA:^m®U1;^>:7'V>^>^^*J^;^^cg^ 

[0 0 84 ] &*J03OCC7S-r'7'>5^[sl5S<?:)SI!)f'Pti. ^ 
tS«?j3'Cl$&?gL:^c@ 1 3CC^-r^ y^[plSSilll*i'C&S 

[0085 ] 135. I 3 6 im(DM&m 40 

FT 1 3 1 iTFT 1 3 2(D(iLm:iAtiW^Xi>m\^\ 
^/c. 113 OtC7=RU/c[eIffil^, SSJg:JS9t-r-S/cd?>cD^ 

[0 08 6 ] tC*J. ^^mTFT/^iN^-t'^^^-'l/SCD 

[0 0 8 7 ] (^Si5^j5 ) :^mm^t. mmcomnk. m 
mm 1 nmmmmAr t {tmfj:^mfSu(D'y ^ihik«:oi^ so 
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X. m3 I ^mi^^xmrn-r^o 

[0 0 8 81 03 lCC^-r^'>^lil?8«. mi 3(CinL 

S« mi 3tcfcc^riJ. TFTi 3 3 <DA:^m@l^ma^ 

VDDCcS^$nrC^/c3^)\ ^3 1 (iC^-r y ^\^^X 
^3:. TFT 1 3 3(0A;^li®i1^>:^''>'>^'>'^*^t/;^icSc 
MStirt^So 3e>cc. *:ffeB^(D^-;^^|plg8«:«. TF 
T 1 4 1 T^^^Ct^tlTfcO. TFT 1 4 1 (Oy- hmffi 
<b A:^^®tcCJif > 7' >; > d^^^)i^::^^^m^^inxi6K> . 
T F T 1 4 1 (Om:h^mc{tT F T 1 3 3 <D¥- hM® 

[0089] rjiiom 3 1 iC^s^^ y ^lHl!gCDS&f^«. ^ 

mm3xiiiimvtcmi 3(,cfik'r'yy^^^tmmxi>^ 

[0 0 9 0] r^io. SM^K 1 3 5. 1 3 6 t^SO 

fc. TFT 1 3 1 iTFT 1 3 2<oaa*Ans^r4> 

^fc. 03 OCC^L/cigSSt*. l5li^S?^^T€>/c 

[0 09 1 ] ^Cte. -JfmMm\t.T¥Ti)^^'^^^}im(D 
m^^^^Ltci)K TFTi)^P^^^^)l^m(Om^(iCMLX 

[0 09 2] (mmme) :^mm^t. mnconm. m 
mm 1 nmmmmb t {^mtj:i>mm<D^ y ^mm(Dmf& 
t^commc-yi^^x. mi A^mi^^xmrn-r^o 
[ 0 0 9 3 ] a 1 4 . mm<DBmcx^m utcmfSLx 

j^a^^yy rtX^mfScbfcmx$>^^ mKD^yy^m 

ffi 1 1 0 1 TF T 1 1 1 I 1 1 1 5 ^J:^^m^ 
151116. 1117i^Wb. m2(07 ^^llSgl 1 
0 2 ti. T F T 1 1 1 8 . Ill 9^J:l^nm^^ 1 1 
2 0. 112 1 t^mO. ^^yVrMiSl 1 0 3 J^, T 
FT 1 1 2 2^-1 1 2 5*5J:C/^S^I51 1 ZQXfj:^ 
-r>>'^^-^^. TFT 1 1 2 7 - 1 1 3 OfcJ:2>'^a^ 
19:1 1 3 1 Xtji^^^^^-^t^mT^o 

[0094 ] 1 yi^W'mm^(D'^>y'o>y'^mTLfcik 

(Dmmmm^U:. y y ^^Ol:^ (Latch Puis 
e:^i)^Ktmx^t. m2<D^y^mi'&l 10 2^0400-^ 
STFT1118. 1 1 1 93&^ONO. ® 1<D^ y^H 
»81 1 0 HC:foC^r. S^M^gl 1 1 6. 1117{cr 
^S}$^n'CC>'2>fi-^J^^^. m2(Oyy^mmi 10 2tc*s 
l-t-S^a^S 112 0. 1121 liCm^yLl^ti^. 
[0 0 9 5 ] •t^>::^*•;>^>'^*-^^:^(S amp. Puis 

TFT 1 1 1 1. 1113. 1 1 1 43^)50FF'r 
S, TFT 1118. Ill ^(DKtimmm^ 

MiKBttj:^. mi^X. ^ '>^^^V^:^(La t c h P 
u I s e:):fyiXt)^tli>t. TFT 1 1 1 8. 1119 

s^a*® 112 0. 1121 (cmntii^^ii^ 
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ttl^t^. COi#. TFTl 1 1 8. Ill 9(DAt} 

ss^eiiie. iii?. 1120. 112 

J:orSfi^Kl 1 2 0. I 12 l^<Dm^ih^^^ 

+^(iC^ii:>ti^j:^(^r^tc^(iat. ga^si 1 1 

[0 09 6] mi^^X. m2(D^ v^m^l 1 0 2^^i^(D 
fci>(DX$>^<DV. CCVkt. TFT 1 1 2 2- 1 1 2 

5fc<fco'S^s^l3i i2exmf&^tifc^:y^^-^-'yf 

O ^ SI) ("E CC o I i -C ^ « 

[0 09 7] m2(Ov^j^mKl 1 0 2(D—y5(Dm:fl 
(Data Ou t 2)*^H i ^{4(Dch^. TFT112 

2(oy- hm^tcH i mf4*^A;^$nTON-r^o — 

:l7. TFT1 1 2 3. 1 1 2 5<Dy- h^ffitCiS. ^2 
CD^ v^m^l 1 0 2 (Oi^y^(Dm:h CD a t a Out 
2_b)'C*SLoafit;C>^A:^l3nt:OFF-reo Jro 
X. TFT 1 1 2 4©^- hmffiCDm(4*5±3rSo 20 

[0 0 9 8] C<Ot^. TFTl 122CDy-h^@(D 
Sttti, (VDD-V t hNDtr^-SCDT. TFTl 12 
4(Dy- hSfisCOmi4:^nVDD-2 XV t hN)<htc-D 
fctC^X\ TFT 1 1 2 20^- h • V-xramjI*s 
-eoOL/^l^ffl^TiaO. OFF-rSo i^rTFTl 1 

[0099] CCe. V t hN<(V DD- V t h N)-C 

^^rj:hi(i. TFTl 1 2 47^50 NL. :7t 1 10 
3<Dai:^fflT-CDa t a Out 3)^CtiH imiiL-^^ti 

^<ox. mm^^m-r^o ^^cc. tfti i24©y 30 

- hmmti^t}mmt<Drs(fC\fm&^mi 1 2 6^w 

L/. ^, TFTl 1 2 4(D^'-hmmt^^iSii^P3^X^^ 
(?)r. Ui:^^^CDa t a Ou t 3 )<DmfiL±^^# 
§Si(g-&tCcfco-CTFTl 1 2 4<Dy- hmfficDm 

[0100] -ecD*g^. TFTl 12 4 coy- bWMCO 
CVDD + V t h N)cfcO feiS< ^cSi. ai:tl«B 
^•CCH i^f4;!)^JMn. ^(DmmtTFTl 1 2 40Lt 
i.m(0§3m^^^i^Cttj:<. VDD{C^L<^c€>p 
[0101] —yy. m2<D^ V ^HK 1 1 0 2(0-'-tj(D 40 
|±i:;:^(Data Ou t 2)3&^L omeoDcb^. TFTl 
1 2 2CDy-hmStc6iLomf4^5A:^3n-COFF^ 
-5>o TFTl 1 23. 1 1 2 5<Dy-hmSCC 

^2 CD^ ^iHlSS 110 2 (D(tk:^<Dtii:^(D a t a 

Ou t 2_b)r'^€>H i m{iL^^A:;':?^nroNr 

5o cfcorTFTl 1 2 4CDy- hMtSCD^fitiLoM 
(iibJ&rorOFFly. ai;^|«i^(Da t a Ou t 3)(C 

[0102] TFTl 127-1 130 *5 J;0'^a:^© 
113 1 t?3&:-&-^>^>'-:>ccoi^T:feabff»PHir4> so 
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0. — :&CDm;^iS^-(Da t a Out 3)CCH i ^{435^5 
3mS<b^^i. ffe*(DW;^?^^CDa t a Ou t 3_ 

[0 10 3] 2|s:^{Sfiajr7nU/c^'^^ia8g^fcl^TtJ. 
HICD^ •:'^!p|Sg--®2CD^';'^lPlSSCc4sl,>r. TFT 

[0104] >5:*>\ ***feWtc*>i^r . ^m^WL 1 1 2 
0. 1 1 2 UJnc< c!:4>j:l^o Sa^Sl 1 2 0. 11 
2 UCcfcoTffif#$tl€>t»#R«. ^•:^^>'S;l/X(La t 
c h Pu 1 s e)^Cj:0. TFTl 118. 1119:^^ 
ON-r-Si. ^(0S^yN'';;:7Tlil?gl 10 3CDtH;bffl^- 

(Data Ou t 3*$j:0'D a t a Out3_b) 

--h;^h^'>-7-ccfflo^6n'SSM*@l 1 2 6, 113 

[0 10 5]^ji:*5. *^]temTFT3!?iN^'i'^;l/MC0 
m^^ml^fct^. TFTTi^^P^^i-^^^U^Oia^CCitLr 

[0106] *^{W(3:**60?f$Sg. 1 T^M^JS 

[0 107] im^mi) WiS^i^tcmmm^^^^^x 
^m^^cKt)^ti. mmM<ommt.. m2(D^y^m 

[0108] ^cx^ms&mxUs mi(D'7y^mK<o 

[01091^32 CC2^^H^CD^^f*^g<Dl1fjS)t^^ 

j^MV^ 12 0 1 xmttifcmmt. mmmmxm 

mUfcrnKD'y y^M^X^K}. TFT12 11-12 
1 5. :teJ:y^'SM^fai 2 1 6. 12 ll^^LXi.^ 

[01 10] f^Am 1202 xm^nfc^^i)K m i <d 

ffl^^'-^:7T 088^*0. TFT1218'-1222, As 

j:CK^S^Sl 2 2 0. 1 2 2 S^WUrc^^o 
[0111] <XC^r\ 03 2tC^NL/c4^zgt($i|g<7)a&<'P 

(coi^rsiH^-r'So cc-c. tfti218. 1219 

^^a^^m^mi2 2oxmf&^ti^mKt. tfti 

22 1. I 22 2i6^a^m.^mi 2 2 3Xm^^ti^ 

Mmtu. x:h^ti^mno:>m\i^mx^hct^m^^ 
X. ±mLtcmmmxmmufcm{'^tmm<om{'j^i'r 
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-2>, ^Ofcib^mmiVi^t. TFT1218. 1219 

[0 112] 1^ lO^-v^iaSgl 2 0 HC. 1f>>''U> 
^>'N*;U;^(Samp. Pu 1 s e )if'^:^i^>iU^i^fi-^ 
(Digital Da t a )<f:*^A:^^n. |^ 1 coffij^l 
m-^(Da t a Ou t )*$cfcO*m2<DUi:^?ff-^(:D a t 
a Ou t_b)/?^ai;^;5ti^o 

[0113]TFT121 4CDttl^J^S?!^^6ai:^5*^^ 

1 (omtjm^. TFT 1 2 1 3<om:h^mf)^^ lo 

Ui:^$n^ft-^^:^2cDtti:^ff-^i-rs„ m2(Dmt)m 

■^t^. micDttl;^M-^tc*fb-cJS:teb/cffitt^*-r^o 
[0114] mi<D^ -:^^lil8gccA:^3n'&'rS^^;Hft 
fi^ft^CD i g i t a 1 Da t 3.)-/)^ i m{4CD<L^. 

r&O. mio^':^^lElSSicA::^5ti'6f^i^^Jb?*mm 
■^(D i g i t a i Da t a);«riL omffiOi^. Hi 

So 

[0 115] ccr. mi^j:^m2<om^mn<omm 20 

(J. ®1 C7)-7 :^5^lp]gStcrTFT 1 2 1 3. 12 140 
O^C^fflCD^aP^^C:f-2>/c«6, (VDD-VthN)-V 

■^x^sH imar-^-S)*!^. TFT 1 2 1 8 coy- hmffi 

tCt^H i^{4*^A:^73n. TFT 1 2 1 9(Dy- 

[0117] -y^. mi<D^y^ms^xir>y'v>^m 

0. TFT1214. 1 2 1 3^^0F FT-So ct-or. 

TFT1218. 12 iQ(D^-bmm\it. ^(Dmmo 
m&^^m^mi 2 1 6. 121 4{cj:-orMf sno 

[0118] CCr)<h^cr)TFT 1 2 1 80^- hm®<7) 
ma^JHimii. •r>5:t>^(VDD~V t hN)r^O. 
T F T 1 2 1 9 V SSX^^^o cfc 
-:>r. TFT 1 2 1 8«ONL'. T F T 1 2 1 8 CDttl:tJ 

mm<DW,m^±m'r^o cot^. tft i 2 i 9^j:o 

FF-r-So 40 
[0 119] CCV. ^fi^Kl 2 2 0tCi:S. TFT 

1 2 1 8cDy-- hmmtititimmm<o^mii^^(iC^r>x 

:/-h>^h^^y:7"3&^ffl)^. TFT 1 2 1 8<D>r- hm® 
C0®f4&iCVDD-V t hN)/)^65e>ic±^Lr. (V 
DD + V t hN)J:«3feHC*mfiL^<!:-2>« TF 

T 1 2 1 8 (omtinmomn. f ^ft?^^^' -^^ r Ui:^) 

(Data Ou t ')CD^{4^^. V D D tC^ L < i^j: So 
[0120] — TFT1218CDy-h ^ffiCC L o 

m{iLf)^x:^^ti. TFT 1 2 1 8<Dy- hmsccH i m 
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[0121] l:X±(Omm^. TFT122K 1222 
*>J:0'Sa^© 1 2 2 3tcJ:-:>r^«^3tiSlel88CC*sl^ 

fe>'N'--;:7Tm;^!(Da t a Ou t_b ')tiLomfii 
[0 12 2] J:or. lll<D^-:^5^IilSScOtli:b<D|gi|i3Sr5 

[0123] CCX\ TFT 1 2 1 80^^- hmmttii 

t}mmm^c:/-h:^h'yyy'i>m<t^. I^BSccTFT 

1 2 1 9<Dy- hm«i*>»jSt^:.ig<b;^j:orc^s/cJ?). ^$ 

(C^a^ig:«:S9:t:t3Q:C^ti'&CC^5, TFT 1 2 1 9-en@ 
#(Dy- h • KU-Y ^ramfitCctoT. TFT 1 2 1 9 

or. TFT 1 2 1 97&iON*rS<l:. imir^1S<tc 
26. TFT 1 2 1 9<Dy- h • FU-Y >FatCO<gM« 
^'h^ <'rS, TJ^^D^TFT 1 2 1 9CD-»/-^'X^TFT 
1 2 1 8.fcO*>/h3<-rS^<D>f*ag;«>^*S<tM^OC^o 
[0 1 24] 03 2«:fctir, ^a^mi 2 1 6. 12 

216, 1 2 1 7(DWfi?J^^A*C^i. FX :7' 
(CiSTFT 1 2 1 8. 1 22 l<Dy-h«ffiCO±SiI@ 
30Vh$< ;^j:-:pTLS^/cfi?)r^So l^tc, gS^Sl 2 
16. 1 2 1 7(J^t:f3&< t:4>mc^o -ecoiS^fc. v^-f-^ 
:7Ta*(Da t a Out ^^J:ZJ^^m^^ yy rtiit) 
(Data Ou t_b)©^{iti. SS^K 1 2 2 O^itf 

ci:o^i 2 2 3^<tor. ^ri^tiun^ti^cDX'mmfit 

[0 12 5] rj:^. :^mm\c:SiTFTf)^N^^^}i'm<D 

[0126] :^mmm^mm(Dmm. mmm i nmmm 
[0127] (.mmms) :^^mm(^c^<^^xu. m-m 

[0 12 8] 07 (A) {C^-Tcfc^CC. 

yi±CD# 7 0 5 9;^f^;^-^# 1 7 3 7 fj'y ::^rj:t (iCRm 

^'<mf7'7:^tj:E(Dii'y7s^ mm^y''7:^^^:^^f>^hm. 
ss«3 0 0 i±ccMfb>';r3>j!i. mti^')^>m. 

3 0 02*ffJfi£TSo TT'^XvCVDiS-CS i 

H.. N,O;0^6f^Si^nS^fb^fL>^»;n>M 
3002a^l 0--200[rm] (jJfS U< (3:5 0-- 1 0 
0[nm]) JK^O. I^»(CS iH.. ^^Oii^hVm^tl^ 
Kffc^ft*^ft^' «;n>M3002bS:50-'200[n 
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[0 129] si^i^^ftBsooa-aoost^. 
c<Dm^^=^mi^m3 003-300 5(d)¥^«2 5-8 

0[nm] (W$U<Ci3 0^-60 [nm]) <DmSVmf&-r 
i^y :3>*/c»^^';n>y;Uv::-»5A (S i Ge) 

[0130] [^—^-^^mitmv^^an^mim^im 

:^)V^-m&^ 1 0 0 --4 0 0 [mJ/cm' ](ft^M^C3:2 
0 0--3 0 0 [mJ/cmM)^^^, ^fc. YAGW-1f- 

iai-1 0 [kHzliL. U-1f-x;^J^^'-ffig[^3 0 
0-6 0 0 [mJ/crrt^3(f^WtC5i3 5 0-5 0 0 [m3/c 
rrt'])<!:-r -Sifter -e Lri|ig 1 0 0 - 1 0 0 0 [m m]. 
m«4 0 0 [/im]'Cmt^CCm5e:L//cU-tf-7l£4»ffi 

ty'^m {t-'^'^-'y '^y'^) *8 0-9 8 [%]<fcL/rtf 

30 

[0131] ^XO^-C. »t^^^f*J13 00 3-3 00 5 

^s-^^y- hJteJitilia 0 0 6^ffj^T5c y-h*feMii 

3 0 0 6 ti::''^ X-v^C V D?£* ^53:;^^^ y ^a*fflt>. 

^ 4 0 - 1 5 0 [nm] i i; n >^^mfeStflir 

^^Sr^o ^^JSPO^C^i. 1 2 0 [nmJ^i^S-C^fbMft 

^X-^CV Dffi"CTEOS (Tetraethvl Orthosilicat 40 

e) tO^t^U^L. mt^J£t} 4 OlPal. aSSgSO 

0-4 0 0 [•c]<bo. nm^ ( i 3. 5 6 [MHz]) . m 

I*. -€-<0fg4 0 0-5 0 0 ['ClCD^T^-^l'&CctO^'- 
[oi32]-^Lr. hirfiiSii3 0 0 6±ccy- h 
mm^mfSL-r 6 fc^o^m i cD^msg 3007^02 
m«i3oo si^ffj^T^o ^^iSfeWrii. igioigm 

0 0 7?:Ta-C5 0-l 0 0 [nmjOifE^CCffJ^O. 50 
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|g2(D?gm^3 0 0 8«:W-C1 0 0 — 30 0 [nm]<Djl3 
[0 1 3 3 ] TaIi«X^N"^;^ffi'C. TeL(0^-^yV 

*B<DT a M<DffiBi^« 2 0 [/i Q cm]llft-C* ^f-Vn 
mc^m^^Cti)^^^^ii\ iQtacDTaiecDiSK^ti 
1 8 0 [MQcm]fMa[r*>0 hSffi<b-r^tc{3::^i^ 

i5l^fSS^a§^^>'^^^b^^>^JU (TaN) ^1 0 — 5 
0 [nmymS,<om^XT a.<D'Vmi^^^\yX^< t ata<D 

[0 134] wfls^jf^^-r-stg^ict^. w^^'-y-^ h 
X7^> (WF,) ^fflc^^^.cvD^£r'ff^^-r^c<b«> 

CcgS^^j:^<?):^*«i^7c^7!)^l^c^i«^tcm5afb;?)^PlW$ 
J*a9 9. 9 9 9 9 [%]C[)Wi5f-y'5» 3 

5>se^.orwBg^0^-r^c<hJCctD. i6Ci^9-2 0 

[ M Q cm] ^ f ^ C i tH* ^ o 
[0135] /Ste. *:*Jfe«?("C», 1^ 1 0«^K3 0 0 

ssn-r. c^rnfcTa. w. ti. mo. ai. cu 
^MW\i> u < mt^mmxi\imhxi>m.K ttc 

m^^t:>'it(o—mxmj3^Li^h<Dtox{t. miomm 

Ji3 0 0 7*Sfb^>^^^ (TaN) XBf&L. m2(D 
0 Ol^mit^y^^l (TaN) XBf&V. m2(DmM 

Bi3 0 0 8^A 1 <ht-'Sffl^^t)if. miommmso 

0 7*^{b^>^JU (TaN) XJ\mL. 020^^11 
[0 136]:X^C. Ui^y^ htCJ:^-eX>73 0 0 9-3 

0 1 2^mf&L. mMRz/MM^nmr^tc^<omi(D 

X V ^>^!tm^^iy o ^ISSSfW-Cti I C P (Inducti v 
elvCoupled Plasma : mmi^^^My'^y Xv) j^l^!/ 

1 [Pa]<DE:^rn ^ ;U§acDmiSCC 5 0 0 [W]CDR F ( 1 
3. 5 6 [MHz]) m;tl^t9:ALTr''^X-^^^Lrtf 

mum {mA:^'r-i^) tcfclOO[W]CDRF (1 
3. 5 6[MHz]) m;^J^tS:Ab. *WWtCfi©aB>'W 
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[0 1 3 7 ] ±iBX'y^>i^^{i^*C«. Uv^XhtCj:-?) 

^MJMJc cfc 0 n 1 (Dmmmtm2 (D^^mm:/» h^^m i 
(mv^<omm.m3o 1 3-30 1 e (micommm^ 0 

1 3 a--3 0 1 6 a <h|^2CD^SI13 0 1 3 b-3 0 1 
6b)^?gj3cT^o CCDi*. >5r'--^hiiej^M3 0 0 6CC 
fel^rt*, ^ 1 0!)ff51*CD®mB 3 0 1 3-3 0 1 6-Ca 
iytltj:(.^mimt 2 0-50 [nm]SSx 5^ > ^5 tlSI< 

rj:r>tcmm3o \7mif3L$ti^. mi (b) ) 

[0 138]i^Cir. 07 (C) CC^TJC^CC, UiP>^ 20 
hvXi73 0 0 9-3 0 1 2&*l^iL'^ft>$*. II20 

m2CDx^;;^>^teaCcJ:>)m2<DJ|5t#i<D2»SH3 

0 1 8-3 0 2 1 (01<D2fm@3 0 1 8 a-3 0 2 1 

eitm2<ommm3 o i a b-3 021b) ^mfSSrr 
(omix<ommm3o 1 s-s 0 2 ir'mtytirj:\,>mfmt 

S6CC2 0-5 0 [nin]|i|gx->^>t5^5tlS< i&^J^c^ 
i^3 0 2 2A5ffJ^3n^o 30 
[0 139] WK-^TaKOCF,(hC \ ,(DU^:^^:^liC 

Is. TaF,. TaC Is^tmmm.'C^y^o SEor. C 
€>iCF,<i:0,:^5SlSL/-CC0<t FCcncO. F^>^:^;U 
TatiF:<)51tALr«>ti**a^CCX';;^>^/jIg[cOli 

cD-c. c^T^^a-r-scirxacD^fflji^mfb^n^). 

liiox V ^> i^iSKtC^^rf^-S C <b/>^pI66<t)a 0 WIS 
CDx ^ > ^/iSS* Ta®<J:0<>:;^*<-r^Ct pjfig 

[0 140 1 ^ur. :iiricDF-f>i/*a.ii4tfi>nS so 
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^> K--:7-ffio^m3: F-XS^ 1 x i 0^^-5 x i 0 
[atoms/art' ]<!: MM^B^ 6 0-1 0 0 [keV]i L 

hjtm. WMW^ci^';> (P) s/c«ms (as) 
cc-c«';> (p) ?:ffli^-5o c<Dm^. mm 

li3018'-302 l^^nm^i^^r^:>^m^yT:M^cM 

■rsvx^i^^jro. ^^m^m(^cmi(o:^m^i^M3o 

2 3-3 0 2 5*^^^^3^1-60 » 1 o:T:$«e9«Si* 3 0 2 

3 — 3 0 2 5tCiil X 1 0'''— 1 X 1 C [atoms/on' ] 

mi (c) ) 

[0141] "tux. mi <D) tC7nTJ:^tcia^SPT 
FT{C^j:-E>gR^^Ui^;^ h'7>^^3 0 2 6-CS-D/c±r 
(0|^2(Z)F-t'>yi(itMJ&iT'5o C<Dt^. mm^TF 

Tti:^r h^xi^-cffl^^-rtcwiij^gawt: F-e 

i^'feifflJ: 0 h F-Xfi^rTCfriSl^ttliiSBEO^^^i. U 

. jjnii^E^ 7 0- 1 2 0 [keVli 1 x l 0 [at 
cms/cm' ]CDF--XS-cm^ S7 (D)rmtt*^i*ii 

ca^^snfcm 1 (D:^mmmM3 023-3025 wjc 
mcrj:^H^mm3 017-3029 ^mf&-r^. f - 

^2COff5ttCD2Sm]M3 0 1 8. 3 0 1 9^:^ 
St)n'ri=»steC>iC5a)lgl©2SS1130 1 8a. 3 0 

1 9 a<oTm<Dmm(o^mt^m(<ci,T-m^7vm^mm^ 

n€>J:^CC K--e>tJ^*r^o C^L/T. IS3(D:7^*t6itJ9«l 
ilS3 0 3 0. 3 03 l7!?sff$j3S3nSo Ccomso:?^!^ 
^53 0 3 0. 3 0 3 UC^fln3n/cU> (P) ©iSg 
(i. ^l<DSmil3 0 1 8 a. 3 0 1 9 aCD7"->'^-SB 

151 CD^miiS 0 1 8 a, 3 0 1 9 aCDr-^^*-gC^M 
^j:'5¥2Sf*il^fet^'C. Ill OHgmUS 0 1 8 a. 30 
1 9 aO[)7^-^A-Sl5cD«gn^^6[^WKcrS];^)iorST. 

[0142] ia±s-c(DXfir^n^noBtx^#(*ii 
m^^<ommm3o i 8-30 2 1 A^-y- hmmtLx 

[0143] [yiy:^ h"5'X^'3 0 2 6^l^*U/cf*, 2» 

T - >^ T ^ - ju^* ffi c ^ s SSi r ^ - >»uffit??f ^ o 

-eoffetC. U-1f-TX--;l.ffi. ^/c«^b--:; Fit— 7 
0 . 1 [ppm]jyT<DS^#ffl^«-C4 0 0-70 0 
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fcfcu. msmnKommms o 1 8-3 o 2 idcm^^ 

mrsimmsosz (i^v::^^^^^^^^) ^b^sl 
LM&vxsmt^n^ctf)m^iy^^ (08 (a) ) » 

[0 144]36tc. 0 0 [%]<D*IR*SO#H 

3 0 0-4 5 0 rC]r 1 - 1 28$Falcr)^i^a^ 

ffli^-g)) ^tfor*>mc^ (S8 (A) ) c 
[0 14 5] ^^rc^r. 08 (B) O J: ^ ^CH 1 ©liraiKi 
^M3 0 3 2tiiSftS{b>';:3>M5&^e> 10 0-200 

mmtmi)^hf&i>m2<Dmmmmm3 o 3 3 ?:?f5fis;-r 

m] (^^WT*L/<ii2-4[Mm]) i-mtf^^o 20 

[0 146] tfc. m2<Dmmmmm3 0 3 3 1 i^rm 

rf^SJLfcS i O. (PCVD - S i O,) . SOG (Sp 

in on Class imwMmmitm) m^mi^^hti^. 
[0147] 2 -ocDmrnmrnm^Mfi^Ltcmc 

<D:^immm3 0 2 7-3 02 9. *jJ:c>'y--;^fi-^.« 

. hm^s o i 8-3 o 

[0 148] ^/c. B2j^3 0 3 4-3 0 3 7iLr. T 
i 1 0 0 [nm]. T i ^^tf A 1 fli^ 3 0 0 [nm]. T 

i li^ 1 5 0 [nm]. y ^nvm^mf&Ltcsmmm 
i&<Dmmmm^m\.^xi^^\.K mmmm3 03 s 

^J^m (Indium Tin Qxside : I TO) ^(Dmmmnm 
Un^mi^xmfSrTh. 08 (B) <Dimi^X%TLfc 

[0 149] m^^^X. *fl^S«[3 0 3 9^ffl.«-rSo *f 

i^ss3 0 3 9^cc^, mt^s 0 4 imm^tiho c 

omytmi^t. ^PA (C r ) 3^j:^«rflac^r, lOOrnm] 
-2 0 0 [r\m]<om^XBfSu'^^o 

[0 150] —yj. Iii^gpcc4cJl>r«BI8 (C) (DJ:^ 50 
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(C>?^[^^1S3 0 4 1 :^>5JfJ^$nSo Wf^S®^*. I TO 

<DMmmmnttm^m^>xmf&r^o s/c. nim5fe©ji 
ja^;g:iS< is^r>fc^(icM\^mm<ommfit i o o [nmi- 1 
2 0[m-]xjim'r^ctt)m^Li.\ 

[0 15 I] r^f-^y-^vv i7XSSi*tl^aS<b 
cc, ief^ii3 0 42. 3 0 43^&?fj;STSo ser^iii3 0 

4 2. 3043 Ommkt. 3 0 [nm]— 8 0 [nm]>O^M^ L 
7 Q2fj:^^mi^^^Ctiy^X^i>^ U^Jb h ft<DigC^ 

[0152] fiSC^r . BeiSj||i3 042. 3043 *^b' 
tec, :£^#CDTN (Twisted Nematic) ISl^liAjr^J: 

[0 15 3] *J6Jfefi^«:*5iir««Ftc0^i/>a:t^:«>^> :^ 
^^iiSrt^ct5(?^^ L < ^5? > > ^^^c J: O ff^ 

[0 1 54] il^t^r. i/-;U»I3 0 4 4CCJ:D. rij'f' 
XN-2 1 S^fflC^/Cc S^'-JL'3»j^'tctir7 ^ ^-^rSA 

[0 15 5] mi>X. ?ffiSt«43 0 4 5€raA-rSo ^ 

[0156] m^Jtm<Di3LAi)mTLfc(Oi5>. a AD?: 
^mm-r ^fc^(Dr2 :^ ^ ^ (y Hf- 

h : Fpc) imK>m'fxm&ti^x^f&-r^ m 

[0 1 57] ^/c. :$:qHifflScpr^^XfitcSe^«. T 

mmm^t^) ) i-rscch^o^r^So -eois*. xg^ 
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[0158] ^SfipiJr^NMO S*S^JtCDT F T^^sUfc 

[0 1 5 9 3 ?^j::b\ 2|5:||^6^5^■c«. m^&^mr FT 

[0160] ?^j:4b\ :$:|lteMtC:tel^r«. TFTCO^^ 
iortih hMTFT?rp!|ccWci5i?BL/rc^ 
^f)^. ^(omc. 02 6(A)ec7n"r<J:^Aj:ffittIl(OTffllI 10 
Ccy-HI®?:ffMO/cJi<>Ay-hMTFT. $>^l> 

[0161] :$:mmmu. m^mm. mmm i nmm 

Step? 7 i a StCiffi^^t>1irilJfeT^ C <h 7!?i pjsg-c* 
[0162] (Illte^iJO) *3IJSWC;b-C^T«. ^)»<D 

TFT^rffsau^i^^c^TFiia (*«<*J^a) ^imb 

[0 1 6 3 ] 13 2 (A) {cm^^s<Dmmm^^-ro & 
S2 oo<D4>*siicc, iii«SB2 0 iT^^^ss^snri^-So 

(o. y-y^m-^taiigs6@K2 0 2*5cfct>\ y-hm^u 
i:mmr e tcitxD. y-v mnmrnmrnm 207 r^^iea 

Snri^^o <!r^hft^3^|gttIi]K2 0 7ti. 02 

(A) r«iii^g|52 0 lOMffliKc^tl^iSgsnrc^S 
ia*si52 0 i<3[>itiw<D^?fK:ieaur*>^c^ 30 

[0 164] V-;^ft^^lEli!)[p]S§2 0 2. y-hm^ 

msmM^2 0 7^igift*r€>/cist)Cc^SB<fcOA:/3 5ns 

mnitt. F PC2 1 0%/M.-CA:^Sti€>o *:*«g««ICC 

*5i^-c«. FPC2 1 Oci:«oA:^^n^ft-^«. -eom 

|»[lfS2 0 2 . *s<fcO'er--- h{f-^^E«llHlK2 0 7-Ni 

[0 1 6 5 ] EI2 (A) ^*5Li-C. iRj^A-A* CD»f® 
0i&S2 (B) Cc^fo S«2 0 0±tc«. Bi^SB2 0 40 

K y--xm^fgSglftlHl882 0 2. y-hfi^«|gS!jlel 
8S m^f&^tiXi^^^o SK2 0 Oi^tl^S 

S2 1 1 titt. u-jvm2 1 2^fflt^rteo^:b3n. 

s«paoD+> y'ccta*ss;()^aA^n^o yg^oaAt^ 

02 (A) tc/i^-rj:^(c. tjihg«)2 1 atccfc-^r. 
aAD^ffigfl-r^o 

[0166] g|^$:bLiBII2 2 1«. ^:^ii^14y ^ 
;UA22 3^/rbr. F PC2 l Ot&^^T'SF PCfflia 

m22tm»^(^mm^ti^o ^:^2gmtt:7^;uA2 

2 3(c», 02 (c) dcnkt^'ytjimnt^o^y ^ "^-2 50 
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2 4?!)^'^inrfc»9. Sffi2 0 0iFPC2 1 0 t^m 

mm-t^c^v. mm.2ooo^m^tt>u^m2 2 i 

t. FPC2 1 0±<DFPCffiiJH2«g2 2 2i*^. 

y ^^-2 2 4tCj:'ormmWtC«JK5ti^o 
[0167] y-Xft-^.^|gSiI°1882 02(Ota^^ia3 

(c^-r, .•^iSW'So o^Tn^n^i^y hui^;^^^^. ^ 

;^x:§rm;^;'r^»^^•;^xttl;^?IiI583 0 1 ^ia»mfflc^r«t 
fiS^nSo ^l(D^ -^.^lilggS 0 2--:|g2CD^ .y^HSS 

3 0 3~/>'^:^:7 7(g!S3 0 4«. ^IftlW 1 CcrS 1 UC 

^U:^c4>cD^fflt^ri^'5„ ^3cDy-;j<fi-^^|gttIilS8 

CCti, 3 t'^:; hCD7'e^3?;WBftfi^M-^ (DATA 1 --DA 
TA3) }05A:'73n^o J:or. ||l(D'^ -:.^lpl8S3 0 
2--m2(0'y •:^5^Isl?S3 0 3 ^> y rlnlSS 3 0 A\t. 
3ja5!)^3fe?fJtciaB$ti. 1 o<D>'^';^xt^;^|lelSS3 o l tf^ 

[0168] D/Aa^[nlSS3 0. 5 ^CHUTl^. 

[0 1 6 9] D/A^»IolSS3 0 5tCT. 3k:r':.F(Dr^ 

n, -^n^n. y-->^m-^iS (soo o i-s**^) 
[Oil o^u^. ^^^^K':h^ti^mn\t. \om 

^^^{.^fcisb. ^g-n-etiOU-^Jl'V'y 3 0 6 — 3 0 9{C 

<j:or. mmf£mm^<om^tmsk^tifciht. mm 
[ 0 1 7 1 ] y- \^mnmmW)^m2 o 7 cDt»^^ia4 

Ccfn-To ,«?>«S«*4 0 0CC7n3n€>>^y h Ui^;^^^^. ^ 
^^^/^•;^x^il^R-r'2)>'^•>'^;^ai:^lHIg84 0 1 ^ffi^Kffli^ 

/^'uF:7T4 0 4*ffli*^^i2»S?&^4>4c 

[0 1 7 2] i^cC46\ na5J:0A::^^n^{t^l±. I 

0*. 3 [V]-5 [V]fiS®fg«!II60Som^r«^Si8^ 

/^5^l^/c^6. -en^ticDU"<>ii/>^y ^4 0 1 . 4 0 2tc 
[0173] :^mmmu. mmmm. mmm 1 7^^* 

[0 174] (*JSP9l 0) J|j5fi«?a8tC7rO/cX?it3:. 
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[0 1 7 6 ] 0 9 (A) CC^-Ti^tC. USSfiFilSCCt^o 
3 1 0 l±CCTttfilB3 1 0 2iJfmLs 'A^^-c^iKo^^ 

mi^ms 10 3-3 105. hi^j^His 106.2^ 
^3 10 7, 3 10 s^nm-r^. ccr. ^^3 
1 0 7, 3 1 0 8t^ccrtifafi«®<hL/ri^€>:^^. # 

[0 1 7 7 ] ^Xi^-r, 09 (B) cc^j^Tcfc^cc, 

hCCj:Svx^3 1 0 9-- 3 1 1 2^Bf&i^. Ill (Dx 

(i. x-^ ^>^tCj:-:3r 2 0 [nm]--5 0 [nm]|igS< U 
o/cM«3 1 1 imil&^ti^. 
C 0 1 7 8 ] ^t^r . 09 (C ) CCTH-rO: ^ CC. BtSO 

mi(oY-\^i^^ms.^^=T^. mnm^ 1 1 3-3 1 1 

Urti. i1<n> (B) ^;^H^W-C*^>o ccTii. 

@(*tf3<D:T^*«i^?iga:^5 2 X 1 0 "--2 X 1 0'^ [atcms/c 

[0179] U^?;^; Y^tSi^-7:K^^m^\^X. 
(D) <7)«.^^f#^o Wt*. l^1^8JC*st:t^S8 

(B) fe(P$(DXfi(k:eeorf^^-r'5o 

[0180] :$:^JS«?«J5i. mM<Ojm. 1 7!jM^ 

[0181] (^ist^j 1 1 ) ^mmmkt. -^m^(D^m 
[0182] ij'77smm±.^yvmt or. -y'^yx-^c 

VDatC<fc«9Kfbgftl^SK (fflfiRttS i = 3 2%. O 

= 59%. N-7%. \\=2%) 400nm^ffe^(> 

CVDffitCcfcO^^H^HS^Sl SOnm^JI^^O/Co ^ 
Ur. 5 0 0-C-C3B$BB(D|»fiaa%tfor. 50 
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[0183] yrx-iu^sccm^s tf t or 

U--1f3t<bOrYV04U-1fom2lg 
iSliffi (iSfi5 3 2nm) ^fflC^/Co i^—^^^^^mc 

[0184] t^i6. S«±CCBSS43n«»t'-A<Dff5« 

IU5S0fl-ct*. Yvo, u-ifcD|^2tSil3i^^. it^mc 
ct:or2 0 0 /imx5 0 MinCDtSRt^tcL. ^^ttJlStC 

[ 0 1 8 5 ] c cx\ v—^it^mm^mh^i^^^hfc 

[0186] 4 0 0 1 iy^h%m^tlfcU—^it 

{Ywo,iy—^(om2'mm&) ^^-4002^ 

gSl/r, OU>X400 StCAS^r-So U-1f*«db 
U>X4 0 0 3CC*fLT$4fi?)0cAlf5-ti-^o C<Z)J:^(C 

[0i87]'eLr. c<o^^i^cLxmf&^ti^nm:K 
b*-A4 0 0 6?:flSt*L//cC30^6. m«4 0 0 7rin^ 

1j\^^fc\tt4 0 0 8 r^-r:^ffijtc:tf^ :^»S4 005^ 

tltc^mWmA: 0 0 4«:;foC^T. tini^ee-A4 0 0 6 
*tas*wcc^i» S /j: *i e>flS»* t /Co 

[0 18 8]/j::b\ tiH«e--A4OO6cDt0>ct6^/j:^ 

S:;^rfijti. 1fRtttr--A4 0 0 6<Dmm(fcm&tj::fof^t 

[0189] :^mmmx{t. OU>X4 0 0 SdCMr^ 
\y-Vit(0X^in<P^2 0^ iL'r2 00 /imx50/i 
m(DmmXt^-^^mf&L. ;^^XS^4 0 0 5^5 0 

i^Bm^rff-^/c. 
[0190] COcfc'^^CLtrtf^n/cJSatt^^f^fiitc 
-b3X^;.^>>/-^:tT'or. SEMtCcfcO i7Jfgccr«ffl 
^®^L/cJ5**a 1 6Cc^-r. /d:46\ •fenx>^>i:/ 
{C*sl:f-5-l2ri?g«HF : H,0= 2 : K^mmmtbX 

K,c r,Or*ffli^T:f^sj3n^t<DrA>6o si 6 

m^(D^wxfjk'ryj\^ic\y-'*fyt^my^m(>c^^ 

:knmcoi^^HmmfSi^tiX{.^^m^:f>^i:>i)^ho o3S 
u--if3tc[)^:^rifijcc*fLr?SiEt- ^ct^ccisaja 
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[ 0 1 9 2 ] ? T F T^. ^CD+ ^ U TCD^ibT? 

Ci^i-C^-So ^(Ofcl^. rt^-^flfeffl (TFT;0^5^ 

[0193] i'^C*?, *i»f*M©jAl^jeffltCtiRtRkr'-A 20 

40 o6*flai^-r€>/ci?>. tint^e--A4 0 0 6*-e<z)* 
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CC-C. — |D]CDX+i^>S(C. tlHt^t'-A4 0 0 6<D 
[0 194] tgRt^e-A4 0 0 6CO{4g^. —^(o:^ 

CO. nnifi t'- A 4 0 0 6 <D^^yjmicmmrj:yj\^<DSi 

tini:^b^-A4 0 0 6CD^^:^f^tcSii:^^j::3^i^oS^ 
D2<h*iaT'2)o ^/c. D 1 iD2c?:)¥i^ffl^D<L 

[0 19 5] C(Dt^. 2rwN'^^.;,:7-^Ro,[%]*^ 

(1) r^si-r^o 

[0 19 6] 



[^1 ] Rot= ( 1 -d/D) X 
[0197] :$:||SS«?!lTii:^--'>'-^r;'7*^Rot^O 

[0198] :^nmmxi'^m^titc^m{^micmmms 
r^mum 1 7 :fecfc2>'iQ6M 1 s <dt f Tof^s^xfi{c 

[0199] (SliSt^J 1 2 ) *||fi6««ti. 2tcf£Bj(D*^ 

[0 20 0] Lx^^^^mimm^Bf&r^ ^ 

7- 1 8 3 54 o^<i:^m.KtzwL^txtcn'it^mm{y. m 

(MS}ftmaa[5 p pm. Om I ) ^^^U. 5 

0 0 "coM^^fflmr 1 B$r^, 5 5 0 -cco^i^^Hmr 
1 2B#ra<D»52iai*tfo/to i^c^r. u-ifr^-;^;^ 

[0 20 1 ] »fr— ;i/r£ccffli>^u--ifio-c 

C«S5 3 2 n m) m 1 5T^/T^L//c7fe^lfi 

CC4t5t:rSdiU>X4 0 0 3(^nt^iy-^it(DKmn<t> 
*2 0' iUr. 2 0 0 Mmx 5 0 /AmCDlfRt^t^-A 
*?^^L//Co //^XS1g4 0 0 5?:5 0 cm/sOiijS 



100- • • -s; ( 1) 

[0 20 2] tsii^. «Rl^b:'--A4 0 0 6te*fWi^j:^^ 

[0203] ccDcfc-^ccorife n/cifg^al44^^f*)iiic 
^ii^L/Co ^oM*^iai 7cc*-r<, ® 1 7ti. 

[0 2 0 4] C<D<j:^Cc, *^BJ€:fflC^T*SS^L^tf -:> 
Bui24^®<*fli^fflC^t:TFT^f'^$i-^-'Si. -^O^-*-^ 

40 [ 0 2 0 5 ] 3 6(c. JfJfiRSnyc^SS^^-^firitQCcJHao 

-rci;05-e#6c "tcofc^. ^>^?SfB. 

[0 20 6 ] 4^^f*McDlZ;tiiSH«:tSRt^tr- a 
4 0 0 6 ^m^-r^tc^^. WRt^b'- A4 0 0 6 

50 ^mcmm.tjiyji^icm^ux^mi^mt^cmm'r^m^ 
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[02073 If Rt^tr-A4 0 0 eosa*. — ©cox 
D 1 i^ia-r-S), msscox^^-t-^^cijc^T. lai 

[020 8] C<Dit. 5^ (1) <b|^«|te::t-^^•-^ > 
$Rot^:0 [%]iL//Co 

[0209] ^fc. ±iES*Sa{t<D^ffi{cJ:-:>rf#6n/c 20 

(M^. Improved GG- Siliconi ^IB) (D-^V 
>ft5(SL5>3t:<D*SS^ia 1 8 (c:^;^^^^^^. CCX\ tiM 
<Dfcib. ^*SSi^y:^> (Htp. rGf.(100)Si Wafer*!: 

ffll^iSSfb^tf r>fc^^f*ISi O*, excimer laser an 
nealinqi^lB) V>tJ(SL^7t:CDJ^*^0 1 8 CCi^i 

[0210] :**JS0fiJO^riici: -z^xm^tift^mt^m 30 
(D'7V>e>:7 h^i, 5 17. 3 cm-^CDt'-^^rWr 

^tc. ^mmt. 4. 9 6cm-^T^)^« — ^ 
USSvy rJVCD^-^Vi^:? hti. 5 2 0. 7 cm-^CDt* 
-^^WT^So ^fiiiti^a:. 4, 44cm-^-C^ 

^®f*Jli<D^-7>V:7 5 16. 3cm-*t?^-5>o 

[021 1 ] n 1 scDjfg^wij: . ^mmm^^c^ufc^ 
[0212] :$:^iS0ijrfi^sa2n/c^^*ai«. mmm 

8. SUSSCTl O(DTFTCD<^SJXgtCjSfflT^Ci30ir 

[0213] (Hfist^ii 1 3 ) ■:^mmmx^t. mmm 1 1 

CCttV Ufc^'ffiCc J: r> -CfSSf b L fc^i^mim\.>X N ^ 
-t'^;bTFT^f^KL/cWC<:ocir, 1315. H19fc 

[02 14] :^mmmx{mm4 1 2 0<bLr. 

:^^><:SS±«:Tmm4 i 2 i iur. so 
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^ x-^cv Dmcj:^mitmimmm mmts i = 3 

2%, 0=27%. N = 2 45^, H=17%) 50n 

m. mitmtmmm miSLits 1=32%. 0=59 

N= 7%. H= 2%) 1 0 0 nm^fflBL/Co ^^l^ 

X. nmA 1 2 1 ±(c^«(tM4 1 2 2 i L-r . >''^ 

XvCVDffi^J:0^fB^Mii^lil SOnm^ff^^L 
/Co ^Ur. 5 0 0'C"C3B#ra<DS»<aiS«rtf r^r. 
{*^?!)^^^t-^7kS^S(tfi^-if/Co (1319(A)) 

[0 2 1 5 ] -ecDf*. u-v'^tLxmm^mo^Yvo 

,ly'-1f<om2Mmm («S5 3 2nm. 5. 5W) ^S: 

mi\ m\ bxifkbfc^^mc:hi^^a}y>xAoo3 

(C*f-r'&U'-1f3feOA*fft*^2 0° tUXZOO uLm 

bo cmXscom&xmMmc^iyX. 

M4 1 2 2fCBSS^L'/Co (Ell 9 (B) ) 
[0216] ^LX. 01 (DK'-b->^MS*tf C 

t;ff4:tfX<h LTB.H.^ffil\ :^*:^?jSfi3 0 s c c m, 
mffiSSO. 0 5mA. »niiSI£6 0 ke V. K-XM 
1 X 1 O^^/cm'iLrtfrj/Co (SI 9 (C) ) 
[02 17]^^C>"C. >'^•^-::^>y*^f-:>t:. 
4 1 24^BffS0[>?f^t^CCX':;^>i/O/cf^. 

^nfc^m»mi:m^y-hi&mm4 izitLxv^ 

X-^CVDiS^cfcOMiSl 1 5 n mCDISjt^fbJi^li^ 

?B^-r-6o ;xc^r. y-^h$fiM^M4 i 2 7±tc^«jii<b 

Lr)!i;i3 0nm(DTaNJ)i4 1 2 8 <b. SiJ13 7 0 n 

m(DWM4 1 zQ^mmnm-r^. 01 9 (d) ) 

[0 2 1 8] -i:?^ h Vi:/^:7 ^a^fflC^TU-::^>^ h3^^> 
6/cC^-^>^^ (Il^-tiT) ^mmbX. WK. TaN 

[0 2i9]*L/r. u-:;^;^ hj&^^/j:^'^;^^*^*^ 

rm2Cr)K-f>i5/Ma^m^. ¥2©i*Jii4CnM^«-^ 
^S^iK«Bj7C^*®A-r^o CCCJ«^. 2»Sfl4 1 3 

iPtrj:K>. S BM^W(c:T^JiBiB9eg*S4 1 3 4 i)mf&$ ti 

mm^^l 5 0 nmtmi^>fcib2^mc^^^xn-:>fc. ^ 
miMmxiit. untf:^tLXy ^::^y a > (PH,) * 
fflC^ K-XM^2 X 1 0^^/cni'iU. ttlii^II* 
9 0 ke ViUrtTo/cfl. K-Xfi^5x 1 0^^/c 
m'tL. flnii^II* 1 0 k e V<hLrff-^/c, (SI 
9 (E) ) 

[0 2 2 0] c(DJLnx. -=3^mwm^c^nmmmA i 3 

[0 22 1 ]ycCir\ >'"^XvCVDffiCCci:O01©@ 

mmmmA 1 3 7 1 uriiMs 0 n mom^tmtimm 

(^fl^itS i=32. 8%. 0=63. 7%. N = 3. 
5%) ?:fl5^L//c. 

[0222] >^t»r. «i$a®tc J: 0 . 4aS»ISa)»SS14 
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5o :$IISSfi«"ett:?r-:^;^T---»U^^fflC^/c^T-:^ 

-ji^mcj^ *3 . m.m^mm.^^'c 5 5 os4B$r^co^*a 

ffi^tTo/c. (SI 9 (F) ) 

[0 22 3 ] ^^ri^-r. n 1 (Drnmim^m^ 1 3 tjijcm 
j:^mmb On mcommmm^fimLfcik. mmAo 

[ 0 2 2 4 } ^ Ur . ^«!ia*tf ^ i7kl^{tSiiffl?:tf^ 

[022 5] 2oCDlimfeJtfli*fl5^0/dgCCn>iS^^ 

gaco:R|3fi«B9Mi^4 13 7. *5J:C>'V-;^m^*^ (H^ii" 

O^li'r) . 4dJ:0'y- hmm4 l 3 OOcilTS (0 

[0226] j^t^iT. :&:T^*ifiiBj«I^<i:mmWOCg^-r S 20 
fia«4 1 3 9^l:^^I^S;^^o *^j5fe<?«-C^i. MJSS Onm 
(DT imt. Iii¥5 0 0 nmCDA 1— S ifli<b. Mi¥5 

(G) ) 

[0 2 2 7 ] fel±(Dfl|tCOT:. 5^-t'^>;L'S6 Mm. 30 
:i^JHH4 um<DN^i'*>»HaTFT4 1 5 lf)^Bf&$ti 
fc. 

[0 22 8 ] C<ON^^:^^lMTFT4 1 5 KOWMti^ 

^^mmLfct^m^m2 i (a) cc^t. maw*st± 

V&=— 1 6-^1 6 VCDSSH-C. KU^>miiVd=l 

rjS ( I D) . ( 1 G) ictmrn-c. ^»ts. (u 

FE) {ti^M'CfikLXi.^^o 

[0 229] *I^H^«:ffll^-C*SS<t^Tf o /c^«i*l!S(C 40 

'^(Dfc^. 02 icc*L/cj:^{ciiaWil#14oa 
C»TFT?:>^f#6n-So 1$(Ci^S6S*^. N^i'^obMTF 
T-C(i5 2 4 cm'/V s <!:/j:€>Ci;:)it):^)^^« CCD<:fc 

^^/j:TFT^fflc^T*«g{*^s^f^siTnt3:. ^<om\% 
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[0 2 3 0 ] :$:|ISfe«^Jrf'^Si^n/c4^®<*ISCi. ^iScD 

5f^^fc<:fc ?>'^ifSF«) 1 --mmm 7 cdt f Tof^sxfitcis 
[02 3 1 ] {'m^m 1 4 ) :$:^ss«^)r«. ws^m 1 1 

i-^^JVMTFT^^^Mb/cWCOC^T. SI 5. 02 0 

[0 2 3 2] :$:^Sfef?»m*»«4 2 2 0iLr. 
SS^rfflO^ :^^XSfei:CcTitt«i4 2 2 1 <hbr. 
^X-^CVDffi^CJcOl^it^lb^lRM (ifflRRtbS i =3 
2%. 0=27%. N = 24%. H=17%) 50n 
m. Kfb^a^^K immtS [=32%. 0 = 5 9 
N=7%. H=2%) 1 0 0 nm^rSiaU/Co ^^l^ 
TttM4 2 2 l±CC^^f*li4 2 22<!:L-C. 
X V C V D -mc J: 0 B^eSf^^M 1 5 0 n m L 
tCo ^LT. 5 0 0'Cr3H$PBlCD^.SflfS^noT. 
(*M3?>^^«-r-S*^*&tH3lt/Co (02 0(A)) 

[0 2 3 3] ^CDf^. U---tf7teiLTii^^Jl<DYVO 
,lx-1f(D^2iSiigK (iffiS5 3 2nni. 5. 5W) ^ 
flai^ 01 5r^Lyt3t^^tC:tet:f^OU>X4 00 3 

A^. 5 0cm/sCDiiartB>r*W&c^or. 

Ig4 2 2 2CCft§ttL/Co (02 0(B)) 
[0234 ] -eor. ^l(7)K-f>>:^i0jffl^tf^o C 

«3f4^:^<t L.rB,H,^fflt\ ;^/XiffiM3 0 s c cm, 
mtfe^ao. 0 5 M A. j!jaiE^J±6 0 k e V. F-Xa 
1 X 1 0^*/cin'<LU'Ctfofco (0 2 0 (C) ) . 

[0 2 3 5]/^c*r. >'^^-^>i^*tTor. *2»(*JS 

42 24^ef^(?)JBt«CCx.:;^>yU/d^. x. j^ly>f 

Urj^/13 0nm<DTaNM4 2 28<E:. ^^¥3 7 0 n 
m<DWfli4 2 2 9^SJlff$fi)cT^. (020 (D)) 
[0236] y :t ^Jtf'yV -YS^fflC^r ViJ^ 
(0i?:ii-r) ^JfJfiSbr. Wig. TaN 

[0 23 7] -eur. v'i?7sViphf^z>'-77.^^w^\y 
jaffl^Ccfct). p^i':^J^MTFT<^)ffit4;i^^cs*«^* 

liCc;T;tiB!e57C^*^8?»n$nfc:Fi[s6iBJ®Jgc4 2 3 6 ^ff^flc 

•rSo mnm4 230. 4231 jiBi^Tc^cc^t-rs 

^?iJrti|^2C7)F-h:*>yiiiS0Cfc-l^T^>. 

1 5 0 nmtm(^^fc^2^mc^^^xn-:>fc. 
mmx^X. MI4:<7y^<i:UTi^7K'7> (B,H,) ^m^\ 
F-XaJ&2x 1 0*'/cni'<hL/. ttliS^E^9 0k 
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JDiimil* 1 0 k eViLrtf o/c. (02 0 
(E) ) 

[0 23 8 } TCr>Xgr. ^»®tc:T;*iB1»Mi|S 

4 2 3 6 7:)^ff^fiS$n^>o 

[0 2 3 9 ] ^^C^-C. :7"^XvCVDffitCJ:0mi<?)Jl 
rai6^M4 2 3 7 i L/t:®j?5 0 n mOffitft^fWI^SS 
(ffi^tSi = 32. 8%. 0=63. 1%. H=3. 
5%) ^rffMUfCc 

-)\^mc^^. ^|g#HM*&cr 5 5 0g4B#racDlS^® 
a^lfo/to (BI2 0 (F) ) 

[0 24 1 ] |g 1 CDjgP^*6.«M4 2 37 ±CC«| 

m*fti^t>tl4^/cliWmifeia^tt*4;&^e>iS^m2 
*aS)«4 2 3 8*«5RE^€>o *:|ISfefWt?{i. CVDffiCC 
<fcOM115OnmCD^{tiifg)S^0^U/d^. lii|E4 0 

0 n m<om\tmmm^m^i.fc. 

[ 0 2 4 2 ] ^ LT. ^JUS^tf 0 cb*^{hJO.ffl^tf ^ 20 

[0243] 2 o(DIiraiiifii»^lS^?15J?S Interne n > 5f ^ 
Sf©^*BWIlS4 2 3 7. *5<fcafV-::<{t-^«g 

m^-r) . *jj:<>'y- hm@4 2 3 occis-re m 
[0 244] ^i^r. &:^^iJ9$wig<tmmwcc«^gs-r 5 

Bag4 2 3 9 ^Bf&rh. 0 n m 

CDT iKi. JiJf5 0 0nm(DA 1 — S iB^. BMS 

*4<hUr«. A 1 iT i (CKe>^Cl*o 0!lx.tf, TaNM 

(C) ) 40 

[0 2 4 5 ] WJiO^^CLr. ^i-^ol/ge ;im. 
^wH|ii4 MiiiCDP^-t'^oU§iTFT4 2 5 2 7!>5fl^5fi£5n 

[0 24 6 ] CCDP^-<'^ol/MTFT4 2 5 2CO^M0^ 

jf^^Sij^L/cjf£m^ii2 1(B) ic^^o mme^^tt 

Vg=— 1 6~1 6V6r)®H"C. FU-^>miIVd=l 

Sfe ( I D) . hmijfe ( I G) ssftfi ( M 

FE) «;^,sr7nori>^. 50 
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[0247] ^:^B^^fflC^rtS.^{t^tf o/c^^f*Ii{C 
^ffll^-CTFT^rf'Pgit-^i, ^ ^ Jl/ff^fiRMt^tC 

C^TFT;^^f#6n^» #^C^ttg?:)^P^-^^JU^TFT 
■C«2 0 5 cm'/Vs<!:^ceCt!::^5t>/)>^o CCDi^ 
^cTFTJS:fflC^T*«tt«g?rf^t?Ttl«. ^CDS&m# 

[0 24 8 ] *^Ste1?iJr{^$^$n/c*2gi*lR«. *fife<D 
»^«g4c5j:0'^SSFiJ 1 -«SP(I7<DTF TOf^MXSCC® 

[0 24 9] (Hifewi 1 5 ) :^mmmv{t. mmm i 3 

JS*fflC^t:N5»^i'^;l'TFT?:fff!iUfc^CCOlir, m 
15, [12 2-132 5^mw^T|$i^T^o 

[0 2 5 0] 4^^f*)K<b br^pB^ss^M?:m-r2>* 

mmi^t. 1 5 0 nm<DJ?3rff$fiEL//c 02 2 
(A) ) . 

[0 2 5 1 ] -eoot^. nm^l - 1 8 3 5 4 0-^^CC 

iBig ? titcy^m^mm u . BuiB^zgf*«±^c ;^ t- > n 

1 Om 1 ) ^^fl?0r^iS^W114 1 ^S^^f^o 
-eur. 5 0 O'CiDM^fflMriB^ra, 5 5 0X(D^ 

^amr-i 2B$p^cDigijiiii^tf o/c. c^btr^f* 

M4 3 4 24iS/c« (112 2(B)) 
[0252]«SC^r. tfr:::--JUftCCj:0. 

M4 3 4 2(D*S0mCD|^±^?f 
[0 2 5 3] tfr^-JL'iSO^frti. iy-V'jttL 

xmi^^m(DYvo, u-if(Dm2mmm (iffiSB 3 2 

nm. 5. 5W) dl SrifxL/cTt^^CC^b^t 

€>tnjU>X4 0 0 3CC^-r'&U-1f3fe<DA8*ft**2 0 
• ibr 2 0 0 /Eimx 5 0 MmCD^fni^tf-A^ff^fiSL' 

43 4 2^DtSe^tt(Dl^±*tf-o:^Co C^Lr¥^{*«i4 
3 4 3«:t#/Co (02 2 (C) ) 

[0254][122 (C) (D^2Sf*MO*Sp^fbCD?g(DX 
lit*. mSWil dC^^^XnkLfcmi 9 (C) --019 

(G) a)XS<5:PI«t?&S„ C^LT. 5^^'4^;^S6/i 
m. ^i'^ol/iti4/im(DN^i>^^il'^TFT4 1 5 

[0 2 5 5] ±saT?Mcc<i: orf^sfu/cT F T(om^m 

4$t4^. 02 3. 02 4. 02 5tC^To 
[O256]023 (A)CC. I1122 (C) CDU-1fr 

:^-;i/X*icc4oC^T. afficDiiS^2 0 c m/s r#;sb 



C21) 



39 



tfc. 02 4 (A) tC. 32 2 (C) (OU-V'T:^ 
[025 7] rj:i6. 

Kix-osss (ID). y-hm?^L ( I G) {tmmv. 

( M F E ) 

[025 8} *^fifl*ffll^r,^a{k^tfo/c^z§ftMCC 

[0 25 9] ^<D/c26. 02 3ROia2 4CCiK0fcJ:^ 

132 3rti5 1 0 cmVV s. */c. EI24r«59 
5 cm'/Vs i^N'^^cSnrii^C<!:*5fc>:(^^€>o -eU 20 
ccDj:^^cCTFT^fflc^r^^^J|g*f^Ssi-rn 

[0260] ^/c. 02 5 (A) CC. 02 2 (C) (DU 

^ifr^^-iUXg^I^JC^r. a^ODiij^^ 5 0 c m/ s 
r-J^tt ^-Ifrf^^O/cN^-f^JbMTFT <D^mf^?$tt 

[026 1] ^me^mS^S'i^^ff ^'^ 
EVg=~l 6^-1 6 VCDliH-e. KU"Y>'^IEVd = 
0, IVRD^SViL/Co 30 

[0 2 6 2 ] ^2 5 (A) (^9rsLfc^^^cmMm^(0 

T-Ckte 5 7 cm'/Vs <b^^^iC«nri^^C <fc 355^3 

-eur, ccDct^^j:TFT^ffli^r*^f*«g^ 

[0263] -^mmmvi'fm$tifc^mwm\it. mM<o 

[0264] (^jfepij 1 6 ) ^nmm-ckt. mmm 1 4 4o 
i^«:ffli^rp^i'^^^uTFT*(^^L/c^jccoc>r. 0 

1 5. 02 2-02 5^ffll*'Cltt0J-r^, 

[026 5] ^mwrntLxn^^mmmm^^mt^^ 

mmt. 1 5 0 nmCDi¥Srff$^L/c (0 2 2 
(A) ) o 

[0266] ^CDf^. ^m^^l - 1 8 3 5 4 0^<kmc 

V mcxmwi^ V T y\^imwL ( n&wmsm. 5 p p m . so 
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1 0 m 1 ) ^^??J0r^S^W/a4 3 4 1 ^Jf^fiK-r 

-5. ^ur. 5 oo"C(D^^^HmrmrB^. sso-c 
(rym.^mm%x 1 2 B#B8os^ftiili*tf o/co c ^ urij^ 
«t(*!g4 3 4 2 *f#/Co (022 (B)) 

[0 2 6 7 im^r. u—!fr:^-;u;^«:<tD. 
M4 3 4 2cOJSH^ttOffi]±^iT^o 

[0268] tf r V-^itt L 
rai^^JiCDYVO, U-ifcOl^ 2 WPiS (?^^S5 3 2 
nm. 5. 5W) 0 1 5 -C^L//c7lc^3^(c46n:f 

-&QU'>X4 0 0 3(C*fT€)U'-if3fe<DAWft**2 0 
* ch 2 0 0 amx 5 0 Mm<D^fnttt'-A^ff>^iXL 
/Co MietiRWts'-A^. atg^2 0 cm/s^/c«5 

0 c m/ s CDiiarSitl^'ti-/j:3^^^e)MI4L/r. *2@ttJ)a 
43 4 2CDir*^14©r6l±^tfo/Co C^Lr*^(*lli4 
3 4 3^rf#/c„ (0 2 2 (C) ) 
[O269]022 (C) C04^zSi*MCD*SSf b<Dit<7)X 

gt*. ||j5S«?a8tCtel>T^O/c02 0 (C) --02 0 
(G) CDXfMilalti-C^^c C-5Lr. ^-f^;US6M 
m. ^•r^oH|ii4MmCDP5^i'^>;U3?TFT4 2 5 2:?!)^ 

[0 2 7 0] XteXII^ J: ':>Tf1^S3L//cT F TGD^W 
%m.^. 02 3. 02 4. 02 5tC^t-. 
[O271]023 (B)CC. 022 (C) OU-1fT 

^-;^X!icc4oC^r. atso2e^2 o cm/sr^tt 
^ii-rf^ii L/c P 5^ ^;u^T F T<DmM^$t4*n^ 
To ^/c. 024 (B) JC. 02 2 (C) CDU-1fr:^ 
-^UXSOC^aC^r . SScoiiJg^S: 5 0 c m/ s -C^SfcS 
■IfT f^^ L /c P ^ T F T <Dmmi^!f$tt^^To 

[0 2 7 2 ] 'mmmm.(owm.^^\t,. vm 

/EVg=— 1 6-^1 6 V©®Hr. KU>r>mffiVd = 

1 VRC>'5 V<!:L/c. S/c. 02 3. 02 4^fcC^r, 

Fu>f>m?ii£ ( 1 D) . h^ssc ( I G) {tmmx\ 

^SSa (^xFE) li,'^.«S-C7j^Lri^So 
[0 27 3] *l%H^^fflC^r*SB^B^t^?f o/c^SttBitc 

[0274] 't(Dfci^. 02 3&C/024CC;^nU/cJ:^ 
{C«StWif$140^C^TFT*n#6n€>o 
0 2 3 0P^-V'^^^l'MTFTrt3:2 0 0 cm'/V s. 
^/c. 0 2 AX(OP ^ ^)\^MT F TXiit 1 9 9 c ra' 

^^uTFT^mi^^x^mimm^im-rtii:^. ^tcom 

[0 27 5 ] ^/c. 025 (B) ^C, 02 2 (C) 
— ;fr^--»UXfiCC4sl^t:. S«i<DjIS^ 5 O c m/ s 
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[0 27 6 ] tj:^. mm.mm^<Dmm^mt. y-vm 
EVg=— 1 e-'i 6vcoffiHr. Ku>r>^EVd = 

[0 27 7 ] 02 5 (B) k:^L'/cJ:^tcmmM^ttt<^) 

Trii2 1 9 c m'/V s i^^CC^tlTt^^ C <h/>^:b 

[0 27 9 ] mmm 1 7 ) *^jssfi?t)cc4di^r(i. mm 

spec E L^^-^JSdbi T-^^lS^^ffiC^ ^*^i^^co 
[0 2 8 0 ] C CT. *BJfflSCC4oC^T^7fe*i^<*:t^. 

[0 2 8 Dmmmsi^c^.ofcjLm^^cm^K us (a) 

-SB (B) CCtt^TJc^CC. ^1 t5j:0*m2CD)ira*6^ 
[0 2 8 2 ] ^t^r. ^27 (A) CCin-Tct ^CC:3>^ 

v-xft-^^. y-hm^m. m^^mi^m. 

[0 28 3] ^^CC. E LIR^CD^@5 0 0 1 ibr. I 30 

M^m®b 0 0 2--5 0 0 5^<i:tm^mm5 o o e ^ 
nm-r^. ^m(Dmm\t. mmmQtmmr^^i^^. mm 
0 0 6t^. 9c(rcj[mLtcmmb o o i is^s-s j: 

[0 2 84] j^c^r . 'j)vtj:i:<ommmmuu. 4> 

SiQi ) . SOG (Spin on Class ; ^ffili^BJ^tlS) W(DM 40 
«S«?4:?!)^^?^^^i!fii^|g^?f^fiSL. E L^^tDPS® 5 0 0 

1 (c*ti£T -sfigtcgansB^ffjfiR 0 ris 3 (Dmmimm 

[0285 ] mnSi<Ot^mf)^+^ti:fchf)^rj:f^-^<-m 

m2(Dmmmmmtm3(Dmmmmmb o o 7<Dm^^ 

t>iitLX{t. <PPC VD - S i iPCVD-S i O 

a, ®SOG<bSOG. a)PCVD-S iO,±CDSOG 50 
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<bPCVD-S iC ®r ^ 'J^i^ir ';;u. ®s i o 

,±05T^ »JJl/iPCVD-S i C (B>S i 0,Ji<DPC 

[0 2 8 6] yctC. ELS5 0 0 8^B^L/c^. EL 
^^CDI^HS 0 0 g^r. -fee^'t? A (C s ) ^2 [nm]JiiT 
fcvfcO'ifi (Ag) ^ 1 0 [nm]«TCOi?$T'B 
SR-r^o EL^^-<D^e5 0 0 9<DJil?«:geit>'CaS<'r 
'2>Cc!:tCct»:). ELJiri^^L//c:ft«Piffli5 0 0 93S:S 

C0 2 8 7]^XCir\ EL5S^<D(SS^Sft«J<!:Lr. ff. 
^M5 0 1 O^fiSM-r^o -ecDfg. FPCCDtef^^Of'f 

[028 8] **)5SWlCC*5t^-C. 122 7 (A) (C^O/c 
mt^m^C^^^ h E L^T-CD«tJiX<Dmffl^S 2 7 ( B) 
(C^-To E L^^-<DPi@5 1 0 Hi. I TO^R^cb-r 
^^^aSmJi-C^Ct-So 5 10 2 «^7fell^^tf E L^T' 

MS 1 0 3*J^O'AkM5 1 0 4T*Sc 5 1 0 53&W 

[0 2 8 9] E L^T-cOI^SfllJ^. #*:>8?)rSll*MJ5~C 

mrSLf^Ctl^XK^. EL®5 1 0 2r^iU/c7lctm 

4S5 1 0 3 , 5 1 0 4 ^ajaor±:^tcat*5n^p o 

so. TFT*^JfJlS$iiri^S^lS*i. i%3fell(Dli«* 

[0 2 9 0] l^itOX^ltii. E LS-7-C0±fBJJ^^e, 
fflfJODiSSmS^ T i N J^J ^rjfj^ L . E L llcD±<W<Dm 

[ 0 2 9 1 ] */c. mnmt^^{&T^ e l^© 

Ttl'J^PitS. ELUOiWJ^PtSib. ELUCDTIPJJO 
^:SlfiW!li^>:cO. M^A g^^rfflC^rBfiXT^C 

[0 29 2] :^mmmkt. m^mmwmnmi i ib^ 
[0 2 9 3] {mm,m i 8 ) -^mmm^a6\.>x{t. njs 

[0 2 94] HSfif^BCC^b/cf^liXfi^fiec^. 08 
(A) --08 (B) (CTF-r^^t^CC, m l*5J:a^'l|2<DS 

[0 29 5] i^or. 02 8 (A) ^C^Tot^iC. n> 
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[0 29 6] ;^:tc. nmb2o 1-5204. ^^z^e 
[0297] m\.^x. V)\^rj:t<D^mmW^. 

SiQi) . SOG (Spin on Glass: '^^HMMitB) ^(OM 

mmf>^fDti::Bmmm^MmL. el^^cdps€S5 2o 

[0 29 8] mnsii(Dmm^+^t£fchf)^rj:f'-^^-m 
m2(Dm^mmmtms(Dmmmmmb 2 0 ecoa^^ 

t>ii<hLrt*. ®PCVD - S i O.iPCVD-S i O 
OSOGiSOG. (3)PCVD-S iO,±CDSOG 
iPCVD-S i O,. ©r^'VJl/ir^UJl/, ®SiO 
j±C0T^5' y;l/<t PC VD-S i O^. ®SiOj±CDPC 
VD-S i 0,ir^ U>ib/j:i3?^^m^o 
[0 29 9] <XtC, ELm^2 0 7 ^mf&Lfdk. EL 
S^ODI^SS 2 0 S^-tee^-:?-^ (Cs) ^2[nm]OT<^) 
ifSr. fejrO'iS (Agr) *1 0 [nm]«T(Dj?5rffM 
f'Sc EL^^COI^aSO 0 9CDJ!gil^S^^^r^<-r^ 
C<bCCj:0. ELIl'e^O:^c3l£53:|^e5 0 09%^3i 

[0 30 0 ] ^xt^-c. ELm^cDi^^mmtvx. 
2 0 9 ^mmr^o ^(om. f pccotew^of'P 

[0 3 0 1 ] *^tSt?iJtC*5C^r. 02 8 (A) CC^L/c 
^7fe«iSCC*5 W ^ E L ^-^(DWlScOl^iM^rEI 2 8(B) 

cct^^t. e LMi^omm^t. t i . a i . t iommm 
x$>^^mm5 3 0 1 fcio' I To?:Kai'r€>S0^m 

@M5 3 0 2-C^b^. 53 0 StmTt^^Sti^ELH-C 
/cC sli7 3 0 44feJ<J:a«^Afirli7 3 0 5'r*^o 73 0 

[0 30 2 ] :^mmmvi'i^mLfcmtmm{t. mmms 
x9r^Lfc^ytmmmm. mnm^m^ i o o tm^^m 

fci^r. T i , A K T i (ommvtji^^mmt. mm 

[0 30 3] t^icoXfir (i. E L^<D±fIi]^PSg, T 
CDiS^S^T i N^^jri'rjf^fiXU. E L^C7>±iPi)<Dme 
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im.. EL®(DTffla*^i-r^C<L4>oItgr*>€>o 

[03 04] ^/c. paP^ti-^-^ffiT-r^i^^ EV.m<r> 

TWJ€:PiS. ELIi(D±WJ*l§ffiiL. E LI1<DTWJ<D 

MgAg^^:fflC^rjfJ^-r>5C 
itCcfc-^T. ELIir^*L/c:)lc^TFT:^>^ff^^$tir 

[0 30 5] ^wmw-^. m^(mimjcfwm\ i t^m 

[0 3 0 6] (*Sfefi^Jl 9) *|%?g^ffll>/cm-i^«g§<i: 
Ur. y^T^iOj^'y^ fiy^)\/tiA'y. 

3>^';^7^A. ##S^^H (^^-^--r t-r" 
m^fcmi^n^^m: (fti^WCCtimqital versatile Di 

20 sc (DVD) moy^^mmw^n^L. ^(omi^^^^^L 
ne,c[)m-?mg§cD*{*w^ia2 9^cii^To 

[0 30 7] 029 (A) ti«*KiBr&0. 4 

0 1 , SJ^^ 1 4 0 2. ^^SP 1 40 3 ^^t^o 

(i^^^R 1 4 0 3^m'i'^m^ms(omw]Mmcmmf)^ 

[0308] 1329 (B) U\^y':tiJ^'y'Ch^. 
14 11. 14 12. ^^Xt) 1413. 

^-^^1414. JiS^{^;^ ^ 1 4 1 5 . J^yv^V-l 
30 4 1 6. StfeS|5 14 1 7J^ct'CCj:oT«tRS2nri^^o 
*:^0^^^«iT^a5 1 4 1 7 4WrS^mi?g(Dlgi&lEl8S(C 

[0 3 0 9 ] 029 (C) ^iy'- ^S(D-'^'-V:^;^:3> 
f^-t>-e$)0. *:{*1 42 1. S{*1 4 2 2. ^^SU 

1 4 23. ^-^^K-- K 1 424%<i:'tCj:-ort8^3nr 
C^^o 1 4 2 3 ^S^^SOlglb 

[0 3 1 0] 02 9 (D) {m^mnm^x^K^. 

14 3 1. a/ixgp 1 4 3 2. > 1 4 3 3 . il^SP 

40 4 3 4«:^tc<J:o-Cfltfi£3ti-CC^ 

1 4 3 2 ^W^€>^S?SO|g«l[pI 

[031 1]029 (E) ^wsw^^g. m:{^mc\tt 

*i*144 1. ^^SB 
1 442. Hif^;^-^ '^^^l 44 3. 1 444i^j:<!:(Ci:-o 

rflf^snrc^^o 4 4 2 ^wr-s^ 

50 [0312]H29(F) {t7'iydi)\^tfjt^X$>^. ^ 
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ftl 45 1 , ^^a? (A) 1 4 5 2. SaggBl 4 53. 
JiSifp;^ W -^^1 454. mrrM ( B) 1 4 5 5. ^-f -v 7" 
y- 1 4 5 6^ci'(Cj;-^r*9fi5c$ta-Cl<^^. 
7nSC(A) 14 52*jJ;0*^aJ (B) 1 4 55*Wr 

[0 3 1 3] 02 9 (G) 1,m^^iX-$><0. 2f:f*l 4 
6 1 . ^^m*SPl 4 6 2. ^^A^SPl 4 6 3.^ 
aJ1 4 6 4, fSi^;^ 5^ 1 4 6 5 , T>f-:M4e6 
Ja:i-{Cj:or«fi£5nrt»*. :*:|feBJ»a7ng51 46 4 

[0314] ctip>a:>mi^Wk^icmt>ti^mfnmmttf 

[0315] fjiid. :^mmmc^btcmm:<—m-c$) 
[0316] *^*fit?ij«. ii]5tecDjf5S§Ro'*tiW 1 nm. 

20 

;'j{cMGr. ^^Slfeai;'?. SISUl;f3©2Ul^*sfi6ns 

[0 3 17] ^fbic^mmt, ±r(DTFT^mm±t 

[0318] 

(ll®<Dl8#^clftB^] 

[01] **§^©3liBff^,ll«r^-r 0. 

[02] ^inilSctXIlBS^IsJ: CX»rS0. 

[03] *^BJcD5 -^.^^illffi^ffltr^-C^fiSl/ifcy-:^ 
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[0 7] ^9nmm.(D{fmj:mm'S:fn-tm. 
[0 8] ^Tsigg<D{'pS!{xe^*7j^-r0. 
[09] mmm^(DtmTMm^7jktrm. 
[010] V -;:>;fi^i^.igi(j@sg<o«SR!c*^i^-r0, 
[0111 mmmm(icn>'mn'S:m^tc:^Rmo:>mmm 

[012] 3li&f5««:/j>^ilfrl)a^fc*3%?B©lSteW 

?r^-r0, 

[013] mtmmtmfj:^:^mm<Dmmm=s:m-t 
0. 

[014] 3^%B^*iifflOfc^--'9^lHlK • -'t f^rlil 

[015] JIJgfifilB - 1 3 rffll^i jfl£^lfiO«^. 
[016] SIJfiMS «:tf ->/ci!!gmoSEM||l*mL.fc 



[04] y- hmmmw}M^<ommmo 40 

[05] mfii14©TFT*fflt,»-C«fiKU/c'>:7 hUv? 
X5f*^-r0. 

[06] #ffi14©TFT«rffll,>T«5RL/c-7-y^|al?8 



[017] 



[018] usswg «:j:-pTff V 

[019] ^SttTFitDfPisDisWi'T^-rs. 

[020] mmtJFTCDi'^mxnm'kfrfm. 

[02 1] usiM 1 ofcic; 1 1 -cimstifcTFTO 

[022] U— !f "(C J; ^►ifi^ftJlliOMfflOXSPII* 

:T^-r0o 

[023] UtePH 1 2 te<fc if 1 3 X'ifm. 3 n/cTFT<D 

[024] mmm 1 2 *s j:c; 1 3 -cimstituFTo 

[025] HlfiM 1 2 *i J:D= 1 3 -CVmS titcTFKD 

[02 6] ;!< HA^-'- htj<i;i>'f=^TJl'-Jr-- hit®© 
TFT©1tjS*jn-r0. 

[027] l%5t^g©f'PMXIi{?!l«:m-r0„ 

[028] S63t$ga©l'PSiX?if^4n^t-0. 

[029] ^mi<oMmtiioimjimirmf^<Dm^7ri-r 
0. 

[030] SIJ6ffJMi^^C-5:*:^H^©llte««J**-r 
0. 

[03 1] *SS}f5lgiS!feS2|s:%?8©ilJ&m^-r 

0. 

[032] mi<D^y 9-\3i9s<Dmmi,cmmm(s.m^-i -j 

[033] 5 ^@SS©1«liS. 
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» am p« Pulse 



Digital Data 




^03 D a I a Ou 1 b 

u 



107 



X 



Dais Out 




[133] 




i 



B»9K 











221 : S|8«t3Lil^ 
222: F PCflEfi 
22a : limmS? Y 
22#: 7^^- 




300 

30) /f^i^m^BIL 

302 tt1«>9^^r 

303 

304 



305 IV^^SB _ 

308 h/<iW^fflUA:jui^79 

307 ^av^«««U^iV5^7* 

308 MHIMU^A'^?^ 
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[07] ims] 
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12] 



VDD 



S ft Rip. P u I a e 



121 



101 



Digital Data 



102 




IQ3 _ Data Out_b 

106- 



Q — n: 



107 



X 



Pat a Out 

101 WIWTFT 

102 I20TFT 

103 |3«)TFr 

104 WU^IFT 
106 
107 
121 



13] 



VDD 



Samp. P u I • a 



131 



135 -I— 



Data II — ' 


i 









136 



r 



Data Ou t.b 



Data Out 



131 filO'TFT 
132 

133 «4fl)TFr 

134 m30>7FT 



— id" 



Samp. Pulaa 



131 



or 



Data Ou t_b 



D i 0 i t a 1 Data 



1S2 




n 

134 



136 



X 



Data Out 



131 KlOTFT 

132 S20>1FT 

133 m^lFT 

134 M3^]P' 
9 136 ^0>»^A 
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[019] 



(B) ^tmM^Mit 



t I ^ i ♦ i ^ * 



""T t » I I I I I 




i I I i i I I I 

4131^ 



(0) il>«»fflQlMUK^Jft/M4tAa/E«AS& 




[g|20] 



(B) 4^«INi«>iSA1t 




(C) »l<OK-l?>^^i 



T ♦ t t I » I i 




» * * t 1 1 * J. 

1231^ 




00 «l«»niBMtf>»tt/tt« 




4iSlUi^Y^Ji'B1Fr 



[03 1 ] 



133 



131 



Samp. P u I « • 



Data Out_b 



Digit*! Data 



132 



136 



r 



Data Out 



131 Kia>TFr 

132 il2«)TFT 

133 M^TFT 

134 «3a)TFT 



141 noiFT 
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124] 



lE-04 
11^ 
1£M)8 
^ lt-07 
9 1M8 
lE-09 
IK-IO 
lS-11 
lB-12 
IB-U 



(B) 



(A) 
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jifE( 
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# ~ 

























soo 
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700 




650 
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SOO 
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350 




300 
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200 
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100 




SO 
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0 
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WD 

T 


1303 




1301 
















1 
vss 










«^ 

1302 














1 



Oita OutJ> 



Obta Out 



i£-oa 

1«4 



O 1. 



1£-09 
If- to 

1£-U 
1£-14 
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tOOD 
900 
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